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I. box 145U, All 




This Appeal Brief is filed pursuant to the Applicants' appeal to the Board of Patent 
Appeals and Interferences from the final rejection of claims 14-29. The due date for this Appeal 
Brief is February 29, 2004. 

1. THE REAL PARTY IN INTEREST 

The real party in interest is WMS Gaming Inc., having a place of business at 3401 North 
California Avenue, Chicago, Illinois 60618. 
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2. RELATED APPEALS AND INTERFERENCES 

There are no other appeals or interferences that will directly affect or be directly affected 
by or have a bearing on the Board of Patent Appeals and Interferences in the present appeal. 

3. STATUS OF CLAIMS 

Claims 14-29 are currently pending in the above-referenced application. No claims have 
been allowed. 

The AppHcants appeal from the final rejection of claims 14-29. Claims 14-29 have been 
rejected under 35 U.S.C. § 103(a) as being obvious over U.S. Patent Number 5,851,148 to Brune 
et al. ("Brune") in view of U.S. Patent Number 5,828,768 to Eatwell et al. ("Eatwell") and 
further in view of U.S. Patent Number 5,133,017 to Cain et al. ("Cain"). 

A copy of the appealed claims is attached as Appendix A. Copies of the Brune patent, the 
Eatwell patent, and the Cain patent are attached as Appendices B, C, and D, respectively. A copy 
of the Office Action ("Final Office Action") mailed August 28, 2003 that finally rejected the 
claims is attached as Appendix E. 

4. STATUS OF AMENDMENTS 

The Applicants filed an Amendment After Final, mailed on October 28, 2003, in response 
to the Final Office Action (Appendix F). In an advisory action ("Advisory Action") mailed on 
November 19, 2003 the Examiner indicated that this amendment would not be entered. The 
appealed claims (Appendix A) reflect this amendment. A copy of the Advisory Action is 
attached as Appendix G. 

5. SUMMARY OF INVENTION 

The Applicants' invention is directed to a gaming machine 10 for use in a gaming 
establishment, wherein the gaming machine 10 enhances the game sounds experienced by the 
player by attenuating the typical ambient noise in the gaming establishment. The gaming 
machine 10 includes at least one microphone 18, processing circuitry 19, and at least one audio 
speaker 16. Applicants' Specification, attached as Appendix H, FIGs. 1 and 2. The microphone 
18 detects ambient noise and generates a noise signal fi-om the sensed ambient noise. The 
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processing circuitry 19 generates an anti-noise signal from the noise signal and adds the anti- 
noise signal to a game sound signal generated by the gaming machine 10 to produce an output 
signal. The audio speaker 16 is driven with the output signal. 

FIG. 2 of the Applicants' specification shows a block diagram functionally illustrating the 
Applicants' invention. The microcontroller 20 is coupled to various components of the gaming 
machine 10 to allow a player to conduct a wagering game, including a touch screen 24 and a 
plurality of push-buttons 14 for accepting player input and a payoff mechanism 28 for providing 
the player with an award if a winning outcome is selected. The microcontroller 20 is also 
coupled to a display 12, the speakers 16 (if there is more than one speaker), and the microphones 
18 (if there is more than one microphone) for coordinating the game sounds with a displayed 
representation of a randomly selected outcome of the wagering game and for driving the speakers 
16 with the output signal. 

L Summary of Independent Claims 14, 20 and 26 

Independent claims 14, 20, and 26 are directed to a gaming machine 10 or method of 
conducting a wagering game on a gaming machine 10 that is located in a casino-type gaming 
establishment. Id. at page 2, lines 24-25, and page 3, line 2 - page 4, line 1. The gaming 
machine 10 includes a device for receiving a wager 14, 24 to play a wagering game, a display 12 
for displaying a representation of a randomly selected outcome of the wagering game, some type 
of device for awarding 28 an award when there is a winning outcome, and means for detecting 
ambient noise in the gaming establishment and for generating a noise signal from the sensed 
ambient noise 18 (FIGs. 1 and 2). Id. at page 5, lines 20-28, and page 5, line 31 - page 6, line 7. 
The gaming machine 10 further includes means for processing the noise signal to generate an 
anti-noise signal 19 and one or more audio speakers 16 for playing game sounds coordinated 
with the displayed representation. Id, at page 6, lines 8-10, and page 5, lines 9-12. The audio 
speaker (or speakers) 16 is driven with an output signal comprised of the anti-noise signal to 
enhance the game sounds. Id, at page 6, lines 25-29, 

IL Summary of Dependent Claims 15-19 and 21-23, and 25 

Dependent claims 15-19, 21-23, and 25 depend from independent claims 14, 20, and 26 
respectively. These dependent claims are directed to an apparatus or method wherein the 
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microphone (or microphones) and the audio speaker (or audio speakers) are isolated from each 
other, and wherein the noise signal is filtered via a plurality of filters, wherein the output signal 
includes the anti-noise signal and a game sounds signal. Id, at page 5, lines 10-12, page 6, lines 
10-18, and page 6, lines 28-31. 

III. Summary of Independent Claim 27 

Independent claim 27 is directed to a method of conducting a wagering game on a gaming 
machine 10, which is located in a casino-type gaming establishment. In conducting the wagering 
game, a wager is received and a representation of a randomly selected outcome of the wagering 
game is displayed. If the selected outcome is a winning outcome, a prize is awarded. Game 
sounds are played so that they are coordinated with the displayed representation. Id. at page 4, 
lines 26-28. Ambient noise is detected in the gaming establishment and anti-noise sounds are 
produced based on the detected ambient noise. 

IV. Summary of Independent Claims 28 and 29 

Independent claims 28 and 29 are directed to an article of manufacture comprising media 
storing instructions for a processor 20 or to an apparatus comprising a processor 20 being in 
communication with a memory 22 for executing a program (FIG. 2). The processor 20 is 
directed to record a wager to play a wagering game, to randomly select an outcome of the 
wagering game, and to provide an award if the selected outcome is a wiiming outcome. Id. at 
page 5, lines 14-29. The processor 20 is further directed to play game sounds associated with 
the selected outcome and to produce anti-noise sounds based on ambient noise detected in a 
casino-type gaming establishment so as to enhance the game sounds. Id. at page 6, line 23 - page 
7, line 9. 

6. ISSUE 

The issue in this Appeal is whether claims 14-23 and 25-29 are patentable under 35 
U.S.C. § 103(a) over Brune in view of Eatwell and further in view of Cain. 
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7. GROUPING OF CLAIMS 

Claims 14-23 and 25-29 will stand or fall together for the purposes of this appeal. 

8. ARGUMENT 

Claims 14-23 and 25-29 have been rejected under § 103(a) over Brune in view of Eatwell 
and further in view of Cain (referring hereinafter to Brune, Eatwell, and Cain together as "the 
cited references")- The rejection of claims 14-23 and 25-29 should be reversed because a prima 
facie case of obviousness has not been established. 

1. The Applicants Are Entitled To Grant Of The Patent If The Examiner Fails To 
Establish A Prima Facie Case Of Obviousness 

The Federal Circuit has endorsed the view that a patent should be granted when an 
examiner fails to establish a prima facie case of obviousness, stating that "[i]f the examination at 
the initial stage does not produce a prima facie case of unpatentability, then without more the 
applicant is entitled to grant of the patent." In re Oetiker, 977 F.2d 1443, 1445, 24 U.S.P.Q.2d 
1443, 1444 (Fed. Cir. 1992). To establish a prima facie case of obviousness, the Examiner must 
adhere to certain requirements and basic principles of patent law. 

The Examiner must meet certain basic requirements for establishing a prima facie case 
of obviousness when making an obviousness rejection. Manual Of Patent Examining Procedure 
("MPEP"), Eighth Edition, Incorporating Revision No. 1, February, 2003, § 2142, pages 2100- 
123 - 2100-124. To establish a prima facie case of obviousness, the following basic criteria 
must be met: 

First, there must be some suggestion or motivation, either in the 
references themselves or in the knowledge generally available to 
one of ordinary skill in the art , to modify the reference or to 
combine reference teachings. Second, there must be a reasonable 
expectation of success. Finally, the prior art reference (or 
references when combined) must teach or suggest all the claim 
limitations . The teaching or suggestion to make the claimed 
combination and the reasonable expectation of success must both 
be found in the prior art, not in appHcant's disclosure. In re Vaeck, 
947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

MPEP § 2143, pages 2100-124 - 2100-125 (emphasis added). 
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Accordingly, to establish a prima facie case of obviousness, a suggestion or' motivation 
for modifying the references must be found either explicitly or implicitly in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art. MPEP § 
2143.01, pages 2100-125. The Federal Circuit Court of Appeals has concluded that the "test for 
an implicit showing is what the combined teachings, knowledge of one of ordinary skill in the 
art, and the nature of the problem to be solved as a whole would have suggested to those of 
ordinary skill in the art." In re Kotzab, 111 F.3d 1365, 1370, 55 U.S.P.Q.2d 1313, 1317 (Fed. 
Cir. 2000). In addition, although a prior art reference may be modified to meet the claimed 
limitation, the resultant modified reference is not obvious unless the prior art also suggests or 
motivates the desirability of the modification. In re Mills, 916 F.2d 680, 682, 16 U.S.P.Q.2d 
1430, 1432 (Fed. Cir. 1990) (citing In re Gordon, 733 F.2d 900, 902, 221 U.S.P.Q. 1125, 1127 
(Fed. Cir. 1984)). 

Further, to establish a prima facie case of obviousness all claim limitations must be 
taught or suggested by the cited references. See generally. In re Royka, 490 F.2d 981, 180 
U.S.P.Q. 580 (C.C.P.A. 1974). "AH words in a claim must be considered in judging the 
patentabihty of that claim against the prior art." In re Wilson, 424 F.2d 1382, 1385, 165 
U.S.P.Q. 494, 496 (C.C.P.A. 1970). Thus, the Examiner must adhere to the basic principle that 
the Applicants' claimed invention must be considered as a whole, including the problem 
Applicants' invention solves. MPEP, § 2141, page 2100-116, and § 2141.02, page 2100-120. If 
the Examiner fails to consider the claimed invention as a whole, then a prima facie case of 
obviousness has not been made. See generally, e.g., Rockwell Intl Corp, v. U.S., 147 F.3d 1358, 
1364, 47 U.S.P.Q.2d 1027, 1031 (Fed. Cir. 1998); In re Benno, 768 F.2d 1340, 1346, 226 
U.S.P.Q. 683, 687 (Fed. Cir, 1985); Lindemann Maschinenfabrik GmbH v. American Hoist and 
Derrick Co,, 730 F.2d 1452, 1462, 221 U.S.P.Q. 481, 488 (Fed. Cir. 1984); In re Rinehart, 531 
F.2d 1048, 1054, 189 U.S.P.Q. 143, 149 (C.C.P.A. 1976). 

II. The Examiner Has Failed To Establish A Prima Facie Case Of Obviousness 

Claims 14-23 and 25-29 are patentable over the cited references under 35 U.S.C. § 103(a) 
because (A) a suggestion or motivation for modifying the cited references cannot be found either 
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explicitly or implicitly in the references themselves or in the knowledge generally available to 
one of ordinary skill in the art, and (B) the cited references do not teach all the claim limitations. 

A. The Cited References And Knowledge Generally 
Available To One Of Ordinary Skill In The Art Do Not 
Provide Explicitly Or Implicitly A Suggestion Or 
Motivation For Modifying The Cited References 

To render the claimed invention obvious, the Examiner "must identify specifically ... the 
reasons one of ordinary skill in the art would have been motivated to select the references and 
combine them." In re Dembiczak, 175 F,3d 994, 999, 50 U.S.P.Q.2d 1614, 1617 (Fed. Cir. 
1999), abrogated on other grounds by In re Gartside, 203 F.3d 1305, 53 U.S.P.Q.2d 1769 (Fed. 
Cir. 2000), {quoting In re Rouffet, 149 F.3d 1350, 1359, 47 U.S.P.Q.2d 1453, 1459 (Fed. Cir. 
1998)). Obviousness cannot "be estabUshed using hindsight or in view of the teachings or 
suggestions of the invention." Ex parte Maguire (attached as Appendix I), 2002 WL 1801466, 
*3 (Bd. Pat. App. & Inter. 2002) {quoting Para-Ordnance Mfg. Inc. v. SGS Importers Int'l Inc,, 
. 73 F.3d 1085, 1087, 37 U.S.P.Q.2d 1237, 1239 (Fed. Cir. 1995), cert, denied, 519 U.S. 822 
(1996)). In other words, the knowledge to combine '"can not come from the applicant's 
invention itself." In re Oetiker, 977 F.2d at 1447, 24 U.S.P.Q.2d at 1446 (emphasis added). 

In this case, the Applicants respectfully suggest that the Examiner has used hindsight to 
reconstruct the present invention. This is clear because, to reject the claims, the Examiner has 
stretched the teachings of Brune and Eatwell far beyond their four comers, while failing to 
consider their teachings as a whole. Furthermore, none of the references mentions anything 
about ambient noise in a gaming establishment, much less that ambient noise in gaming 
establishment is a problem, which is an interesting point considering that some school of thought 
suggests that it is highly desirable to have a loud, upbeat environment in a gaming establishment. 
Perhaps the authors and inventors of the cited prior art are ones who subscribe to this school of 
thought, which is why none of the prior art mentions that ambient noise in a gaming 
establishment is a problem. It is only the Examiner, with the Applicant's specification in hand, 
who has concluded that there is a problem with the ambient noise in a casino environment . 
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i. 



The Cited References Mention Nothing About 
Ambient Noise in a Gaming Establishment, Or 
that Such Noise is a Problem. 



Neither Brune, Eatwell, nor Cain have anything to do with a gaming machine having a 
noise reduction device for reducing noise produced by the surrounding environment. Brune is 
directed to a game-play feature that may be played on a gaming device that can be used for 
wagering. Column 1, line 66 - column 2, line 6. The problem addressed by Brune is to provide 
a game having an incentive for encouraging a player to continue playing the game. Column 1, 
Hnes 25-28. Brune does not even hint at any type of sound reduction device. In fact, Brune 
mentions nothing whatsoever about "sound" or "audio" elements. 

Eatwell is directed to a multimedia personal computer (laptop or desktop) of the type 
located in a home or used for travel. Column 3, lines 30-53; FIGs. 9-12. One stated object of 
Eatwell (discussed below) is to improve the voice recognition system for the personal computer. 
Throughout the specification, Eatwell repeatedly and consistently refers only to personal 
computers . See, e.g., column 3, lines 34-38 ("Another object is to combine active noise 
reduction and piezos in a personal computer to reduce fan noise . . . ."); column 5, hnes 56-57 
("FIG. 9 illustrates another embodiriient of the invention for a lap top computer application . . . 
."); column 5, lines 62-64 ("Another embodiment of the invention is showoi in FIG. 10 for a 
video display unit (VDU) to be used with a desk top computer . . . ."); column 7, line 60 ("A 
laptop computer employing . . . ."); column 9, line 24 ("A personal computer system having . . . 
."). While Eatwell discloses noise reduction electronics, the main objective of the noise 
reduction is to improve voice recognition performance by creating "a quiet zone around the 
microphone ." Column 3, lines 34-38 (emphasis added). 

Cain is directed to a noise cancellation system for use in "household furniture, dental 
chairs, automobile seats." Column 2, lines 56-58. The noise cancellation system is installed in a 
headrest that is "incorporated into the back of a conventional seat, such as an automobile seat." 
Column 3, lines 33-37. Clearly, Cain is not intended to provide a noise reduced atmosphere 
when conducting a wagering game in a casino-type establishment. 

The problem addressed by the Applicants is to provide a gaming machine that enhances 
its game sounds by minimizing interference from ambient noise produced by the surrounding 
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environment. Appendix H, page 3, lines 1-3. In contrast, Brune, Eatwell, and Cain deal with 
completely different issues that require completely different solutions than those encountered 
when playing a wagering game in a casino establishment. One of ordinary skill in the art would 
never combine and/or modify Brune, Eatwell, and Cain as they were intended and, nevertheless, 
come up with the Applicants' invention. Although the Applicants' invention might possibly 
provide the knowledge necessary to combine the cited references, using the Applicants' 



invention to provide the necessary knowledge is simply not permissible. In re Oetiker, 977 F.2d 
at 1447, 24 U.S.P.Q.2d at 1446. 



All of the claims call for a gaming machine located "in a casino-type gaming 
establishment." This limitation cannot be ignored. Brune surely calls for such a gaming 
machine. Yet, to link Brune to Eatwell 's teachings on personal desktop or laptop computers, the 
Examiner has relied on one sentence in Brune, a . sentence that has been read out of context. 
Specifically, the Examiner stated as follows in rejecting independent claims 14, 20, 26, 27, 28, 
and 29: 



Brune teaches a standard gaming machine that has elements of 
wagering, credit accepting and output mechanisms, bonus meters, 
and random outcome selection (1:1-2:67) all of which are well 
known in the gaming arts. Brune also teaches the devices that are 
used for gaming machines typically are computers, of which can be 
a desktop or laptop personal computer (5:25-48). B mne however, 
does not teach aspects of noise cancellation as claimed in the 
instant application. Eatwell teaches integration of speakers and 
microphones into a personal computer to form a novel multi-media 
computer that contains noise cancellation electronics (Abstract). 
The noise cancellation suits an array of electronics including 
multimedia PC, video monitor, television, laptop computer, etc., 
which from the above tvpes, would include gaming machines . 



Ex. E, Office Action dated 8/28/03, page 3. In other words, the Examiner was suggesting that 
Brune teaches that personal laptops and desktops computers can be used as gaming machines in a 
casino-type gaming establishment and, thus, any feature of Eatwell's personal desktop or laptop 
can simply be added to Brune. This proposed modification, however, is improper. 



ii. 



The Examiner Has Misconstrued Brune and its teachings 
Regarding Desktop and Laptop computers. 
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In response to this Office Action, Applicants pointed out that the specific teaching of 

Brune regarding the personal desktop or laptop computers is not a teaching that laptop or desktop 

computers are used as gaming devices in a casino-type gaming establishment, as the Examiner 

suggests. Ex. F, Reply dated 10/28/03, pp. 8-9. The Examiner, however, maintained his position 

in the Advisory Action, and stretched Brune even farther, by stating as follows: 

Brune teaches a game machine that can be constructed from off the 
shelf PC components, which can have some means of coin, 
currency, or card acceptor wager input (Brune 2:51-52). This 
clearly suggest the machine's use is more suited to casino use, as 
personal computers for home would not generally incorporate such 
features. Thus, the rejection is deemed proper. 

Ex. G, Advisory Action, p. 2. When one evaluates Brune as a whole, one can readily identify the 
Examiner's misunderstanding. First, it is important to understand that Brune is directed to a type 
of game play (i.e., a game having an incentive for the player to continue playing the game) that 
can be used in a casino gaming environment or outside a casino-gaming environment, including 
ones that do not involve wagering whatsoever. See Column 1, lines 15-24. In fact, some of 
Brune's independent claims are directed to a general apparatus for playing a series of games, 
while the dependent claims further limit this invention to wagering games. See e.g., claims 1 and 
6. As such, Brune's invention is not limited to a gaming machine in a casino-gaming 
environment. 

Brune's illustrated embodiment does describe the invention relative to a typical gaming 
machine. It has some type of processing means, referred to as the computer 112, for allowing it 
to work in this fashion, just like all other gaming machines. But nowhere does Brune teach that 
the gaming device or the computer 112 "can be constructed from off the shelf PC components," 
as suggested in the Advisory Action. The Examiner's support for this new position is supposedly 
at Column 2, lines 51-52, but there is no such support there. 

The onlv teaching in Brune that relates to a personal computer is the paragraph starting at 
Column 5, line 26, where Brune is discussing "modifications" and "alternatives" of the 
invention, the invention being a game having an incentive for the player to continue playing the 
game. But there is no teaching in this paragraph that personal computers should be used in a 
gaming-casino environment, the premise the Examiner relied upon in the Office Action dated 
8/28/03 to add Eatwell's personal-computer features to Brune. Rather, this paragraph simply 
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States that the computer 112 can be replaced devices such as an ASIC (notice it says nothing, 
about the computer 112 being replaced by a personal computer). Then, after explaining how the 
"brains" to run the inventive game-play feature can be at a central location with communication 
to a play station over a LAN, a WAN, or an Internet connection, Brune then states a simple fact 
that is well known - that a personal desktop and laptop computer can be used for gaming. 
Considering the previous sentence that calls for the "brains" to be located centrally with 
communication to a play station via an Internet connection (or the like), it is abundantly clear that 
Brune was teaching that such a personal desktop and laptop computer could be used to play 
Brune's inventive game-play feature when the "brains" were located centrally, such as, for 
example, when people privately wager at home or an office via on-line gaming websites. 
Contrary to the Examiner's position, Brune does not teach the skilled artisan, as suggested in the 
Office action dated 8/28/03, to simplv discard the gaming computer 112 and replace it with a 
personal laptop computer that is placed in a casino-gaming environment. 

Hence, the Examiner's link for tying Brune's gaming machine with Eatwell's laptop 
personal computer is tenuous, at best. Accordingly, when read as a whole, the proposed 
modification to Brune based on Eatwell fails. 

iii. The Active Noise Reduction (ANR) of Eatwell Focuses The 
Antinoise Signal at the Microphone to Create a Quiet Zone at 
the Microphone - not at the User of the Personal Computer 

Even if one could properly modify Brune to include Eatwell's ANR feature, EatwelFs 
ANR feature is focused on solving voice-recognition problems. See Abstract; Column 2, line 20- 
22; Column 3, lines 34-38. Unlike the pending claims which call for broadcasting to the player 
at the gaming machine anti-noise sounds via speakers "so as to enhance the game sounds," 
Eatwell teaches nothing about enhancing his personal computer's sounds that are broadcast from 
the speakers to the user. 

Rather, Eatwell teaches two things relevant to sound. First, Eatwell teaches that the 
internal fan (or internal disk drive; See Column 7, line 3) of the personal computer may create 
unwanted noise. Considering that the intemal fan 52 and the associated ANR components 53-56 
are placed in a common duct 50, the noise fi"om the fan is not "ambient noise." Eatwell's 
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problematic noise is created by the device itself with a known set of audio characteristics and 
source locations. Hence, Eatwell's concern with an internal fan is much different from the 
unknown ambient casino noise that Applicants find problematic. 

Second, the ANR components, discussed in detail at Column 6, line 66 to Column 7, line 
9, make it clear that the ANR components are for only "quieting the area near the microphone to 
reduce the effects of background noise in the voice recognition." The microphone is the region 
where the person's voice is to be received for voice recognition. This is, again, much different 
from quieting the area around the player of a gaming machine by broadcasting an anti-noise 
signal to the player. 

]n short, Eatwell's two-sound related concepts do not mention or suggest that unwanted 
ambient noise from the area around the user of Eatwell's personal computer should be sensed and 
processed to develop an anti-noise signal, and the resultant anti-noise signal should be broadcast 
toward the user so as to enhance the sounds emanating from the speakers on Eatwell's personal 
computer. Consequently, the proposed modification of Brune to include Eatwell's ANR features 
fails as the skilled artisan (assuming arguendo he or she would even look to the teachings of a 
personal computer to solve his or her problems with ambient noise in a casino) would find no 
motivation to add such features when confronted by the problems associated with ambient noise 
in a casino. 

iv. Cain Cannot Be Combined With Eatwell Because There Is No 
Suggestion For Combining Cain's Headrest System With 
EatwelFs Personal Computer 

Finally, Cain cannot be combined with Eatwell There is no suggestion, direct or implied, 
for combining Cain's sophisticated headrest type of sound cancellation system with Eatwell's 
personal computer. Cain is generally directed to "household furniture, dental chairs, automobile 
seats" where reducing environmental noise is desired. Column 2, lines 56-58. 

Quite differently, Eatwell specifically teaches to quiet the region near the microphone 
(where the person's voice is to be received for voice recognition) by using a microphone-speaker 
combination to cancel the background noise. Column 6, line 67 - column 7 line 3. Cain makes 
reference to Eatwell's type of noise cancellation system and explicitly states that it is often 
difficult and problematic to place a microphone at the region where the zone of quiet is desired . 
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Column 1, line 64, to Column 2, line 25. Cain then states that his invention is designed "to 
provide a remedy" to prior art systems like those in Eatwell (Column 2, line 27-28) and later 
touts the virtues of his sophisticated headrest type of sound cancellation system, one that requires 
an audio structure directly adjacent to the user's head. As such, the skilled artisan, when reading 
Cain, would never conclude, "Cain has a great idea - I should combine this with Eatwell." 
Considering that personal computers, like Eatwell's, do not have any structure adjacent to the 
person's head, how could Cain's concepts ever be combined with Eatwell's personal computer? 
These differing structures mandate that Cain's technology and Eatwell's technology are mutually 
exclusive and, thus, inherently teach away form each other. 

Consequently, the Applicants respectfully contend that the Examiner has selectively taken 
bits and pieces from three different prior art references without considering their teachings as a 
whole, none of which mentions anything about noise problems in a casino-type gaming 
environment. It is the Applicants' belief that these rejections were forged through a hindsight 
reconstruction of the Applicant's invention in which the Applicants' own specification was used 
as a blueprint for creating the rejection. 

B. The Cited References Do Not Teach All Of The Claim 
Limitations - A Gaming Machine For Broadcasting to 
the Player (i) Game Sounds Coordinated with The 
Displayed Representation and (ii) Anti-Noise Sounds 
So As To Enhance the Game Sounds 

Even if one of ordinary skill in the art were to modify Brune as taught by Eatwell and 
Cain, a prima facie case of obviousness cannot be established because not all the limitations of 
the independent claims are taught by the cited references. The Examiner has impliedly alleged 
that Brune discloses all the elements of each independent claim except for the "noise cancellation 
as claimed in the instant application." Appendix E, Office Action dated 8/28/03, page 3. 
Assuming arguendo that the Examiner's allegation is true, Brune, Eatwell, and Cain fail to 
disclose an important combination of claim limitations that is present in each one of the 
independent claims 14, 20, and 26-29. 

For example, claim 14 calls for (i) "playing game sounds coordinated with the displayed 
representation" of a "randomly selected outcome of the wagering game" and (ii) "driving an 
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audio speaker with an output signal comprised of the anti-noise signal so as to enhance the game 
sounds ." 

Claims 20 and 26 call for (i) "an audio speaker for playing game sounds coordinated with 
the displayed representation" and (ii) "the same or another audio speaker driven with an output 
signal comprised of the anti-noise signal so as to enhance the game sounds." 

Claim 27 calls for (i) "playing game sounds coordinated with the displayed 
representation" of a "randomly selected outcome of the wagering game" and (ii) detecting 
ambient noise in the gaming establishment and producing anti-noise sounds based thereon so as 
to enhance the game sounds ." 

Claim 28 calls for an "article of manufacture comprising media storing instructions to 
direct a processor (i) to . . . play game sounds associated with the selected outcome" of a 
"wagering game" and (ii) "to produce anti-noise sounds based on ambient noise in a casino-type 
gaming establishment so as to enhance the game soxmds ." 

Finally, Claim 29 calls for an apparatus including a program to (i) "play game sounds 
associated with the selected outcome" of a "wagering game" and (ii) " produce anti-noise sounds 
based on ambient noise detected in a casino-type gamine establishment so as to enhance the 
game sounds ." 

Nowhere does Brune disclose or suggest the playing of "game sounds" that are 
"coordinated with the displayed representation" of a wagering game. In fact, Brune does not 
teach anything about audio output whatsoever, much less "anti-noise" sounds being broadcast to 
the player of the gaming machine. Brune fails to mention any terms relevant to the claimed 
invention, such as "sound," "noise," or "audio." 

Even the multimedia computer disclosed by Eatwell does not include the ability to play 
and coordinate game sounds for a wagering game. While Eatwell discloses a computer having an 
audio output, the audio output is not related to game sounds that are coordinated with a displayed 
representation of a wagering game. Most importantly, as described above, Eatwell does not 
broadcast any anti-noise sounds to the user of his personal computer to overcome problems 
associated with undesirable sounds within the ambient environment. Cain also mentions nothing 
about gaming machines or the like. 
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Thus, a prima case of obviousness has not been estabhshed even if one of ordinary skill 
in the art v^ere to modify Brune in view of Eatwell and Cain, as suggested by the Examiner, 
because at least one limitation is not found in the proposed combination. 

9, CONCLUSION 

For at least the foregoing reasons, the final rejection of all the appealed claims — claims 
14-23 and 25-29 - set forth in the Office Action mailed August 28, 2003 should be reversed. 

In accordance with 37 C.F.R. § 1.192(a), the Applicants are submitting this brief in 
triplicate. 

Please charge JENKENS & GILCHRIST, P.C. Deposit Account No. 10-0447(47079- 
00124) in the amount of $330 for the fee set forth in 37 C.F.R. § 1.17(c) for submission of this 
Appeal Brief The Commissioner is authorized to charge any additional fees inadvertently 
omitted that may be required (except the issue fee) now or during the pendency of this 
application to JENKENS & GILCHRIST, P.C. Deposit Account No, 10-0447(47079-00124) . 



Respectfully submitted, 



Date: February 23. 2004 
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14. (Previously Presented) A method of conducting a wagering game on a gaming machine, 
the gaming machine being located in a casino-type gaming establishment, the method 
comprising: 

receiving a wager to play the wagering game; 

displaying a representation of a randomly selected outcome of the wagering game; 

awarding an award if the selected outcome is a winning outcome; 

playing game sounds coordinated with the displayed representation; 

detecting ambient noise in the gaming establishment with a microphone mounted to the 

gaming machine; 
generating a noise signal from the sensed ambient noise; 
processing the noise signal to generate an anti-noise signal; and 

driving an audio speaker with an output signal comprised of the anti-noise signal so as to 
enhance the game sounds. 

15. (Previously Presented) The method of claim 14, further including isolating the 
microphone and the audio speaker from each other. 

16. (Previously Presented) The method of claim 14, wherein the processing step includes 
filtering the noise signal. 
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17. (Previously Presented) The method of claim 14, further including adding the anti-noise 
signal to a game sound signal that generates the game sounds to produce the output signal, the 
output signal being comprised of the anti-noise signal and the game sound signal. 

18. (Previously Presented) The method of claim 14, further including driving another audio 
speaker with a game sound signal that generates the game sounds. 

19. (Previously Presented) The method of claim 18, further including isolating the 
microphone and the another audio speaker from each other. 

20. (Previously Presented) A gaming machine for conducting a w^agering game, the gaming 
machine being located in a casino-type gaming establishment, the machine comprising: 

means for receiving a w^ager to play the wagering game; 

a display for displaying a representation of a randomly selected outcome of the wagering 
game; 

means for awarding an award if the selected outcome is a winning outcome; 

means for detecting ambient noise in the gaming establishment and generating a noise 

signal from the sensed ambient noise; 
means for processing the noise signal to generate an anti-noise signal; and 
one or more audio speakers including an audio speaker for playing game sounds 

coordinated with the displayed representation and including the same or another 

audio speaker driven with an output signal comprised of the anti-noise signal so 

as to enhance the game sounds. 
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21. (Previously Presented) The gaming machine of claim 20, wherein the detecting means 
and the audio speaker are isolated from each other. 

22. (Previously Presented) The gaming machine of claim 20, wherein the processing means 
filters the noise signal. 

23. (Previously Presented) The gaming machine of claim 20, further including means for 
adding the anti-noise signal to a game sound signal that generates the game sounds to produce 
the output signal, the output signal being comprised of the anti-noise signal and the game sound 
signal. 

24. (Cancelled) 

25. (Previously Presented) The gaming machine of claim 24, wherein the detecting means 
and the audio speaker are isolated from each other. 

26. (Previously Presented) A gaming machine for conducting a wagering game, the gaming 
machine being located in a casino-type gaming establishment, the machine comprising: 

an input device for receiving a wager to play the wagering game; 

a display for displaying a representation of a randomly selected outcome of the wagering 
game; 

an award device for awarding an award if the selected outcome is a wirming outcome; 

CHICAGO 2763 18vl 47079-00 1 24USPT 



a microphone for detecting ambient noise in the gaming establishment and generating a 

noise signal from the sensed ambient noise; 
processing circuitry for generating an anti-noise signal from the noise signal; and 
one or more audio speakers including an audio speaker for playing game sounds 

coordinated with the displayed representation and including the same or another 

audio speaker driven with an output signal comprised of the anti-noise signal so 

as to enhance the game sounds. 

27. (Previously Presented) A method of conducting a wagering game on a gaming machine, 
the gaming machine being located in a casino-type gaming establishment, the method 
comprising: 

receiving a wager to play the wagering game; 

displaying a representation of a randomly selected outcome of the wagering game; 
awarding an award if the selected outcome is a winning outcome; 
playing game sounds coordinated with the displayed representation; 
detecting ambient noise in the gaming establishment and producing anti-noise sounds 
based thereon so as to enhance the game soimds. 

28. (Previously Presented) An article of manufacture comprising media storing instructions 
to direct a processor to 

record a wager to play a wagering game; 

randomly select an outcome of the wagering game; 

provide an award if the selected outcome is a winning outcome; 

CHICAGO 276318vl 47079-00 1 24USPT 



play game sounds associated with the selected outcome; and 

produce anti-noise sounds based on ambient noise detected in a casino-type gaming 
establishment so as to enhance the game sounds. 

29. (Previously Presented) An apparatus comprising: 
a processor operative to execute a program; and 

a memory in communication with the processor, wherein the program is operative to 
record a wager to play a wagering game; 
randomly select an outcome of the wagering game; 
provide an award if the selected outcome is a winning outcome; 
play game sounds associated with the selected outcome; and 
produce anti-noise sounds based on ambient noise detected in a casino-type 
gaming establishment so as to enhance the game soimds. 
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[57] ABSTRACT 

A game such as a video poker or other card game is provided 
with a feature providing an inceniive for multiple hand or 
multiple game play. In one embodiment, some or all of the 
cards of each hand, such as only necessary winning cards, 
are used to increment the value in corresponding memory 
locations. When a given memory location reaches a prede- 
termined value, an indicator corresponding to that memofy 
location and the corresponding card is illuminated. When all 
indicators are illuminated, the player wins a bonus which 
may be based on the amount wagered. 
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GAME WITH BONUS DISPLAY 

The present invention is related to a game such as a 
simulated card game and in particular to a card game 
simulation which provides for electronic display including 5 
display of progress towards a multi-game goal. 

BACKGROUND INFORMATION 

A number of electronic devices are configured to simulate 
play of traditional games such as a card game, e.g., poker or lo 
blackjack. Typically, in such devices, a screen or other 
display device provides an image of simulated cards dealt to 
the player and is provided with buttons or other input 
devices to permit the player to place wagers, and take similar 
actions associated with playing a card game. While some 15 
previous devices provide reasonable entertainment value by 
simulating a traditional card game, it is believed there is an 
opportunity to increase the entertainment potential by pro- 
viding an incentive to play multiple hands or games. Such a 
device has the potential not only to increase entertainment 20 
value, but, in contexts such as a gaming casino or other 
contexts in which revenues are generated by game playing, 
it is believed there is a potential for enhancing the revenue 
of the casino operator. 

Accordingly, there is a need for a method and device for 25 
a game such as a simulated card game which provides an 
eflfective incentive for multiple hand or multiple game 
playing. Additionally, there is a need to provide such incen- 
tive in a manner which permits it, at least in some contexts, 
to be retrofitted in current gaming devices or otherwise to 
provide for implementation at relatively low cost. 

SUMMARY OF THE INVENTION 

The present invention provides for an incentive for multi- 
game or multi-hand play by establishing one or more goals, 35 
preferably associated with a prize, such that multiple games 
or hands are required to reach the goals. Preferably the 
device provides a display or other indication of the player's 
progress towards the multi-game goal. In one embodiment, 
a display is provided which has indicators corresponding to 40 
some or all of the cards of a standard 52-card dedc. For some 
or all hands, such as when a player has a winning hand, 
counters are incremented which correspond to some or all of 
the cards of the winning hand. When a counter correspond- 
ing to a given card of the deck reaches a predetermined 45 
value, the display corresponding to that card is illuminated, 
unilluminated or otherwise indicated. When all indida on 
the display, or a predetermined part of the display, have been 
indicated, the player has reached the goal and, preferably, is 
awarded a prize such as a prize based on wagers placed 50 
during play of the game. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a computer-implemented 
system that may be used in connection with one embodiment 55 
of the present invention; 

FIG. 2 is a flow chart depicting a method according to one 
embodiment of the present invention; 

FIG. 3 is a front elevational view of a gaming device 
according to one embodiment of the present invention; ^ 

FIG. 4 is a front elevational view of a scoreboard device 
according to one embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENTS ^5 

As depicted in FIG. 1, in one embodiment, a gaming 
device is provided with a microprocessor or other computer 
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112 having a central processing unit 113a and memory 113^. 
The computer may be coupled lo a number of peripheral 
devices such as a display screen 114, possibly having a touch 
screen input 116, and/or buttons, keys or other user input 
devices 118. Preferably a coin, currency or card acceptor 
device 120 permits a player 10 place wagers. A scoreboard 
display or other display device 122 provides an indication of 
progress towards a multi-game goal. In one embodiment, the 
gaming device computer is coupled lo one or more other 
computers such as a central computer of a casino 124, e.g., 
via a network card 126 and link 128, modem 130 and the 
like. To assist in keeping track of the progress towards the 
goal, in the embodiment of FIG. 1, counters are defined 
corresponding to various gaming pieces (such as cards, in 
the case of a simulated card game) involved in the progress 
or goal analysis. Various items may be used as counters, 
including hardware counters and memory locations 138 in 
which the computer may store, increment, decrement or 
initialize values. In the depicted embodiment, the game is a 
simulated card game in which the gaming pieces arc 52 
cards and thus there are 52 memory locations 138, each 
corresponding to one of the cards. 

The microprocessor or other computer 112 is housed in a 
gaming device which may have a configuration similar to 
that depicted in FIG. 3. As shown in FIG. 3, the gaming 
device 312 includes the display screen 114 (such as a 
cathode ray tube CRT, liquid crystal display LCD, and/or a 
display based on light emitting diodes LEDs). The display 
114 may have touch screen capability defining various touch 
screen input regions such as "soft buttons" 116 for providing 
input to the computer 112, as well as one or more user 
activatable keys or buttons 118. A coin acceptor 120a, 
currency acceptor 120£), and/or card acceptor 120c (e.g., for 
accepting a credit card, gaming card, smart card and the like) 
are also coupled to the device 312. The scoreboard display 
122 provides a region 314 indicating the current amount of 
the bonus prize and a region 316 indicating the player's 
progress towards the goal, as described more fully below. 
Although, in the depicted embodiment, the scoreboard 122 
is provided separately from the display screen 114, it is 
possible to use the display screen 114 to display the progress 
indicator 316 and/or bonus meter 314. The display 122 may 
include separately illuminatable and controllable indicia- 
bearing panels, and/or standard computer-controlled display 
devices such as one or more CRTs, LCDs, LEDs and the 
like. 

The computer 112 is programmed to implement the 
multi-game incentive feature, and FIG. 2 depicts one method 
of such implementation. In the embodiment of FIG, 2, play 
of a game or hand is initiated when the computer 112 
receives an indication that a wager has been received 212, 
e.g., via coin, currency or card acceptors 120. If desired the 
system may be configured such that a minimum wager is 
needed to be eligible to win a multi-game prize. In the 
depicted embodiment, a bonus or prize that is displayed 314 
and awarded upon reaching the goal is for an amount which 
is related to the amount of wagers placed since the last award 
of a bonus. For example, in one embodiment, the bonus 
meter is progressive and will increase at the rate of one 
credit for each predetermined increment of credits played. In 
other embodiments, the increase in the bonus meter could be 
based on other "trigger events'* or items, such as the number 
of games played, the number of non-winning games, the 
number of winning cards, and the like. In one embodiment, 
the amount of the predetermined increment is fixed. This 
amount of predetermined increment may be stored in the 
memory \\3b, e.g., along with other game-defining data, in 
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a "pay table" portion 134 of memory. In one example, the board pane! 122 to reflect the progress towards the goal. In 

bonus meter will increase at the rate of 25 cents for every one embodiment, a memory location 138 must reach a 

$5.00 of credits played. Thus, after the wager is received predetermined value, such as 5, before the corresponding 

212, the computer will increment the current amount of the indicator in the scoreboard 316 is highlighted or illuminated, 

bonus, stored in a bonus meter memory location 136, by a 5 Thus, in this embodiment, in order to win the bonus 314, the 

predetermined percentage or portion of the wager 214 and user must play sufficient games to increment the memory 

will increment the display 314 which shows the current locations 138 corresponding to each of the 52 cards, at least 

amount of the bonus. five times. 

A hand of simulated cards is dealt (typically by selection After illuminating the panels or otherwise updating the 

based on random numbers generated by the computer 112) scoreboard display as appropriate 242, the computer 112 

and the simulated cards which were dealt are displayed on determines whether all 52 memory locations 138 have 

the display screen 216, as depicted in HG. 3 by card images values greater than or equal to five 244 (i.e., whether all 

318a, 318/?, 318c. 318^/, 31He. llie manner in which the panels on the display 316 have been illuminated or 

game is played will depend upon the particular rules for the highlighted). If not, play returns to the beginning 246 to 

game (e.g., whether this is a stud poker game, draw poker receive the next wager and start the next hand. If all panels 

game, blackjack game, etc.). In some cases, the user may be 316 have been illuminated, the player has won the bonus 314 

permitted to place an additional wager 218 at an interme- and the amount shown in the bonus meter 314 is paid to the 

diate stage of the game, e.g., before discarding cards or player 248 or credited to his or her account. In the depicted 

before receiving a draw to replace discarded cards 218. In embodiment, the bonus meter 314 is set to zero, all memory 

the depicted embodiment, the user uses the touch screen or 20 locations 138 are reset to zero and all indicatois in the 

other input devices to indicate which, if any, cards the user display 316 are unilluminated or unhighlighted 252. In other 

wishes to discard 216, and the computer 112 then determines embodiments, the bonus meter may be re-set to a non>zero 

which cards will replace those that were discarded 218, e.g., value. Play then returns 254 to the beginning so that a player 

using a random number generator. At some point, the hand may begin anew to attempt to achieve a bonus prize 314 by 

is finished and the computer can determine whether the 25 pl&ying a series of bands or games, 

player has a winning hand, e.g., by consulting the pay table Although, in the above-desaibed embodiment, the multi* 

134. If the hand is not a winning hand 222, the procedure game prize is won only when all of the memory locations 

returns 224 to receive the nejct wager 212. 138 have reached a predetermined value, it is also possible 

If there has been a win 222, the device 312 credits the to configure a device in which one or more subsets of the 
player*s account, smart card or otherwise pays the win 3Q memory locations 138 are defined and in which a multi- 
amount 224 according to the pay table 134. In the depicted game prize is won when all of the memory locations in any 
embodiment, cards result in progress towards the goal only one of the subsets have reached a predetermined value. For 
if they are in a winning hand and they are cards that were example, in one embodiment, the device includes a score- 
necessary for making that hand a winning hand. To deter- board display such as that shown in FIG. 4. Id the embodi- 
mine if a card is a necessary card, it is possible to perfonn 35 ment of FIG. 4, the scoreboard display 420 includes regions 
a test which determines, for each card in the winning hand, 418a, 418^ containing indicia corresponding to fewer than 
whether the hand would still win the same amount all of the possible simulated cards in the game. Various 
(according to the pay table 134) if that card had been subsets of all the cards in the game can be defined such as 
dropped fi-om the hand 226. Thus, in certain forms of poker, tens and all face cards 418a, nines through twos, all red 
a winning hand which is a royal flush, straight flush, full 40 cards, and the like. In the embodiment of RG. 4, there are 
house, flush or straight requires the presence of all five cards memory locations 138 corresponding to each of the indicia 
and thus all five cards would be "necessary winning** cards. 418a, 418ft in the defined subsets of all simulated cards in 
If a winning hand is four of a kind or two pair, only four of the game. When all of the memory locations 138 corrc- 
the five cards are required in the sense that there is always sponding to the predefined subset 418a of all cards in the 
one card which could be dropped firom the hand of five cards 45 game has reached a predetermined value, a corresponding 
and still result in four of a kind or two pair. Similarly, if the multi-game prize 422a is awarded. Preferably the display 
winning hand is three of a kind, three cards are necessary 420 provides indications 422a, 422b of the size or type of 
winning cards, and if a winning hand is one pair, two cards prizes associated with each subset 418a, 418ft of indicia. In 
are necessary winning cards. The determination of whether the depicted embodiment, the display 420 also provides an 
cards are winning cards 226 can be performed either by 50 indication 424 of a prize associated with activating (e.g. 
performing a logical test on each card in a winning hand as unilluminating) all indicia in both subsets 418a, 418ft, e.g. 
depicted in FIG. 2, or by consulting a look-up table config- on the same hand. 

ured for this purpose. In either case, if it is determined that if desired, prizes may be awarded in response to activat- 

a card in the winning hand could be dropped, without iag fewer than all indicia in a subset of the display, such as 

a£fecting the outcome, that card is not a necessary winning 55 all indicia in one or more rows, columns or diagonals, four 

card 228, and the memory location 138 corresponding to that corners and the like. In such an embodiment, award of a 

card is not incremented. prize based on activating, e.g., all indicia in a line may be 

If the card cannot be dropped from the hand without followed by resetting (inactivating) the line indicia, or all 

affecting the result, the card is necessary to the winning band indicia, or the player may be allowed to continue to play, 

232 and thus the computer 112 increments the value stored 60 without resetting any indicia, e.g., to attempt to activate all 

in the memory location 138 corresponding to that card 234. indicia in a subset. 

The procedure loops through the step 236 until all five cards If desired, the game may be configured such that the 

in the hand have been checked 238. predetermined subset which is to be used as a basis for 

At this point, the memory locations 138 have been awarding a multi-game prize may change from time to time, 

updated to reflect the progress towards the goal and the 65 e.g., depending on the amount wagered, the number of 

computer 112 then makes any necessary changes to the games played, the number of games won or lost, and the like, 

illumination or other highlighting or indication in the score- Thu.s, in such an embodiment, it is preferable to have 
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memory !ocations 138 corresponding to all cards in the must reach the minimum amount in order for the bonus to be 

game and to also store in the memory of the computer an won, it is possible to provide for winning a bonus when 

indication of which memory locations (and thus, of which fewer than 52 of the counters have reached the minimum 

cards in the game), are in the predetermined subset which amount (either predetermined or randomly selected ones of 

must reach the predetermined minimum value for the multi- 5 the 52 cards or variable numbers, e.g., randomly selected or 

game prize to be awarded. depending on the amount of initial wager or other input from 

Id light of the above description, a number of advantages the user). Although the depicted embodiment displays 

of the present invention can be seen. The present invention progress towards the goal by way of illuminating indicators 

provides a type of game-within-a-game feature for video corresponding to each of the 52 cards, other types of 

poker players or other simulated card game players. The jq progress indicators can be provided such as a simulated 

feature allows a player to build up to a bonus or payout that slider, thermometer or gauge-like indicator, a percentage 

the player earns through playing multiple games. The feature indicator, and the like. When illuminatable indicia aie 

lends to retain a player at a game for an extended period of provided, various schemes can be provided for indicating 

time and is believed to enhance the entertainment value of which indicia have reached the predetermined minimum 

the device and game as well as potentially increasing value, including illuminating the indicia, showing the indi- 

revenue. Since the player is able to sec how far he or she is cia as a flashing display, changing color, and the like. In one 

from earning the bonus, there is a constant incentive to "blackout" embodiment, all the relevant indicia are initially 

continue playing. If the scoreboard is nearly fiiU, it is illuminated and an indicium is uniUuminated when the 

believed a player is more likely to continue playing until he corresponding memory location reaches its predetermined 

or she gets the bonus. Furthcrraorc, it is believed that, for 20 value, such that the multi-game prize is awarded when all 

strategy-based games, a player, particularly a player who is relevant indicia have been uniUuminated. 

close to earning a bonus, may use a riskier sU-ategy in an If desired, the games may be configured so that indicia 

attempt to fill the remainder of the bonus scoreboard, which have been highlighted, or otherwise indicated, may be 

potentially earning additional revenue for the casino opera- unhigblighted, e.g., at random time, after passage of a 

tor. 25 predetermined time or in response to predetermined or 

A number of variations and modifications of the invention random events, 

can be used. Although a computer is depicted in one In the depicted embodiment, when the bonus meter and 

implementation of the invention, the invention can also be counter 136, 138 are reset, they are reset to a value of zero, 

implemented using one or more application-specific inte- It is also possible to provide for a configuration in which 

grated circuits (ASICs) or other hard-wired device, or using 30 some or ail of these memory locations are reset to non-zero 

mechanical devices. Although the depicted embodiment (either positive or negative) values. Although the depicted 

provides die computer and/or software resident on each embodiment shows a configuration in which the bonus meter 

gaming machine, it is possible to provide some or all of the 136 and memory locations 138 are reset when a bonus is 

software or logic at a central location such as a network won, it is possible to provide for a reset under other 

server for communication to a playing station such as over 35 circumstances such as when a machine has been idle for a 

a local area network (LAN), wide area network (WAN), predetermined period of time, when a new player inserts a 

Internet connection, microwave link, infrared link, satellite new player card, and the like. 

link, and the like. Although a traditional video poker device In one embodiment, a player card may be configured to 
such as that depicted in FIG. 3 can be used, it is also possible store a player's progress towards the bonus so that a player 
to use a general purpose device such as a desktop or laptop 40 may interrapt a string of games, store his progress and, later, 
personal computer (PQ as a gaming device. The invention reinitiate the string of games by inserting the player card, 
can be used in connection with card games other than whereupon the computer will reestablish the contents play- 
simulated poker games, such as blackjack. The invention er's of the bonus meter 136 and memory locations 138 
can be used in connection with non-card games, such as slot which the player formerly had upon ceasing play, 
machines, by providing illuminatable, uniUuminatable or 45 Although the invention has been described in the context 
otherwise activatable indicia corresponding to various slot of a configuration in which the bonus and bonus display are 
machine (preferably winning) outcomes, such as three bars, coupled to a single gaming device, it is also possible to 
three oranges, and the like. couple the bonus display to two or more gaming devices so 

In the depicted embodiment, progress toward the prize or that two or more players may play towards a common 

bonus was achieved only in connection with necessary 50 multi-game prize which may, if desired, be a progressive 

winning cards. However, the invention could also be imple- prize, with an amount which increases as more wagers are 

mented to provide for progress towards the prize based on placed. In one embodiment, two or more gaming devices are 

non-necessary winning cards (e.g., all cards in a winning coupled over a network, such as a local area network (LAN) 

hand) or non-winning cards (such as all hands and all cards, or wide area netwodc (WAN), with all such coupled devices 

or randomly selected hands or cards). It is also possible to 55 being able to increment common scoreboard counters or 

provide for a combination of these schemes such as provid- otherwise make progress towards a common multi-game 

ing some incrementation of the memory location 138 in goal. If desired, several layers of scoreboard games may be 

response to non-winning cards and a higher incrementation interleaved, such as by providing networked gaming devices 

in response to winning cards. It is possible to provide for which are configured such that triggering events result in 

weighted incrementation of memory locations 138 such as 60 progress toward either or both of a local multi-game goal 

providing more increments or points based on the type of (i.e., one whose counters or other goal-calculating devices 

win (e.g., greater incrementation for a royal flush) or the are incremented or toggled only in response to events on a 

value of the cards (e.g., greater incrementation for a pair of single gaming device) and a linked multi-game goal (i.e., 

kings than a pair of deuces). It is also possible to provide for one whose counters or other goal -calculating devices are 

non-integral (i.e., decimal) increments. 65 incremented or toggled in response to events in any of a 

Although the depicted embodiment shows a configuration plurality of linked or networked gaming devices). In a fully 

in which memory locations corresponding to all 52 cards interleaved system, a single gaming device can make 
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progress toward both a local multi-game goal and a linked 
multi-game goal, with progress towards both goals prefer- 
ably being displayed on a single bonus display or "score- 
board." When such multi-game prize is won, it can be 
distributed in a number of ways such as among all partici- 5 
pating players or gaming devices, or only to the player who 
activated the last indicium needed for the prize. In one 
embodiment, a single bonus display is shared among a 
plurality of gaming devices, such as by all devices on a 
particular bank of gaming machines of a casino. In one lO 
embodiment, the occurrence of a winning band or other 
trigger event on any of the plurality of gaming devices 
causes incrementation of a corresponding counter or other- 
wise contributes to progress toward the multi-game goal. 
This embodiment is believed to augment the entertainment }5 
value of gaming devices, e.g., by allowing friendly 
competition/cooperation among players or groups of play- 
ers. 

Although in the depicted embodiment the value for the 
bonus meter is progressive (increases with time, or depen- 20 
dent on the amount wagered), it is also possible to provide 
for a fixed bonus amount. In the depicted embodiment, the 
counters 138 were required to reach a minimum value of 5 
for a corresponding position on the scoreboard to be illu- 
minated. It is also possible to provide for a value different 25 
from S, including 1, to provide for different values for 
different cards, or to provide for values which vary such as 
being selected randomly or dependent on wagers or other 
player input. 

Although the invention has been defined by way of a 
preferred embodiment and certain variations and 
modifications, other variations and modifications can also be 
used, the invention being defined by the following claims: 

What is claimed is: 

1. Apparatus for playing series of games, each series 
having a plurality of games, comprising: 

a computer configured to display indications of simulated 
gaming pieces; 

an input device for receiving gaming input from a player ^ 
and providing said input to said computer; 

said computer configured to control a display to provide 
an indication, to said player, of progress towards a 
multi-game goal, wherein, in at least one of said series, 
reaching said multi-game goal requires playing at least 45 
two games in said at least one of said series, 

wherein said computer calculates, during or after at least 
some of said series of games, a credit total potentially 
available to said player, and wherein a multi-game 
prize based on said credits is awarded said player when 50 
said multi-game goal is reached; 

said credit total and said indication of progress being reset 
to beginning credit and initial progress values, 
respectively, when said prize is awarded to said player. 

2. Apparatus, as claimed in claim 1, wherein said series of ss 
games include simulated card games. 

3. i^paratus, as claimed in claim 2, wherein said simu- 
lated card games comprise simulated poker games. 

4. >^aratus, as claimed in claim 2, wherein said multi- 
game goal comprises accumulating indicators corresponding 60 
to at least some cards used in said series of simulated card 
games. 

5. /^paratus, as claimed in claim 1, wherein said com- 
puter is configured to control a display to display an indi- 
cation of said total credits. 65 

6. Apparatus, as claimed in claim 1, further comprising an 
input device for receiving a wager from said player. 



7. Apparatus, as claimed in claim 6, wherein said total 
credits are incremented an amount based on the amount of 
wagers received from said player. 

8. Apparatus, as claimed in claim 1 wherein said begin- 
ning credit value is zero. 

9. Apparatus as claimed in claim 1 further comprising a 
display controlled to provide an indication of the size of said 
multi-game prize, wherein said indication of the size of said 
multi-game prize different from said indication of progress 
towards said multi-game goal. 

10. Apparatus for playing series of games, each series 
having a plurality of games, comprising: 

display means for displaying, under control of a computer, 
indications of gaming pieces; 

input means for receiving gaming input from said player 
and providing said input to said computer; 

said computer configured to control a display to provide 
an indication, to said user, of progress towards a 
multi-game goal wherein, in at least one of said series, 
reaching said multi-game goal requires playing at least 
two games in said at least one of said series; 

wherein, said computer calculates, during or after at least 
some of said series of games, a credit total potentially 
available to said player, and wherein a multi-game 
prize based on said credits is awarded said player when 
said multi-game goal is reached. 

11. Apparatus, as claimed in claim 10, wherein said credit 
total and said indication of progress are reset to beginning 
credit and progress values, respectively, when said prize is 
awarded to said player. 

12. A computer- implemented method for playing a series 
of games, comprising: 

a) providing a computer coupled to a di^lay, an input 
device and a wager-acceptor; 

b) accepting at least a first wager from a player; 

c) incrementing a credit total and displaying on indication 
of a multi-game prize based on said credit total; 

d) playing one of said series of games; 

e) displaying an indication of progress towards a multi- 
game goal, different from said indication of a multi- 
game prize; 

f) repeating steps b) through c) and playing a second one 
of said series of games; 

g) incrementing or decrementing said indication of 
progress in response to said second one of said series of 
games; 

h) awarding said multi-game prize, based on said credit 
total, to said player when said multi-game goal is 
reached. 

13. A computer implemented method as claimed in claim 
12 wherein said step of incrementing a credit total comprises 
incrementing by a predetermined portion of said wager. 

14. A computer implemented method as claimed in claim 
12, when said games include simulated card games, and 
wherein said step of incrementing a credit total comprises 
incrementing by an amount based on the number of games 
played, the number of winning cards or the number of 
non-winning games. 

15. A computer implemented method as claimed in claim 
14, wherein said computer is configured to provide a plu- 
rality of counters corresponding to at least some cards used 
in said series of simulated card games and wherein said step 
of displaying an indication of progress comprises: 

incrementing said counters corresponding to simulated 
cards received by the user during play of said simulated 
card game which were necessary to a winning hand; 
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providing a display which indicates at least those cards 
having a corresponding counter that has reached a 
predetermined minimum value. 

16. A computer implemented method as claimed in claim 
14 wherein said simulated card game comprises play of N 5 
simulated cards and wherein said computer is configured to 
provide N counters, each corresponding one of said simu- 
lated cards and wherein said step of displaying an indication 
of progress comprises 

providing N illuminatable regions, each providing an 
indication of a corresponding one of said K simulated 
cards, 

incrementing said counters corresponding to simulated 
cards received by the user during play of said simulated 
card game which were necessary to a winning hand; 

illimiinating at least those regions corresponding to a 
simulated card which has a corresponding counter that 
has reached a predetermined minimum value. 

17. A method, as claimed in claim 16, wherein N is 52. 

18. A computer implemented method as claimed in claim 
12 wherein said computer is configured to provide a plural- 
ity of counters and wherein said step of awarding a multi- 
game prize comprises awarding an amount equal to said 
credit total when all of at least a predetermined subset of said ^ 
plurality of counters has reached said predetermined mini- 
mum value. 

19. A computer implemented method as claimed in claim 
18 wherein a plurality of subsets of said plurality of counters 
are defined, and wherein said display includes a discrete ^ 
region corresponding to each said subset of said plurality of 
counters. 

20. A computer-implemented method, as claimed in claim 

19, wherein said display indicates a prize amount associated 
with each subset of said plurality of counters. 

21. A computer-implemented method, as claimed in claim 

20, wherein said display further indicates a prize amotmt 
associated with said plurality of counters. 

22. Networked gaming apparatus for playing a series of 
games, comprising: ^ 

at least first and second gaming temainals configured to 
display indications of simulated gaming pieces, said 
first and second gaming terminals each having an input 
device for receiving gaming input from fiist and second 
players, respectively, and providing said input to a 45 
computer; 

said computer coupled to at least a first display to provide 
an indication of progress towards a common multi- 
game goal, 

wherein play on each of said first and second gaming 
terminals generates a plurality of events, and wherein at 
least a first sub-plurality of events generated by either 
said first gaming terminal or said second gaming ter- 
minal result in progress towards said common multi- 
game goal. 
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wherein said computer calculates, during or after at least 
some of said series of games, a credit total potentially 
available to at least one of said first and second players, 
and wherein a linked prize based on said credits is 
awarded to at least one of said first and second players 
when said common multi-game goal is reached. 

23. Networked gaming apparatus, as claimed in claim 22, 
wherein a second sub-plurality of events generated by said 
firrjt gaming terminal results in progress towards a non- 
common multi-game goal and wherein a local prize is 
awarded to said first player when said non-common multi- 
game goal is reached. 

24. Networked gaming apparatus, as claimed in claim 23, 
wherein said first display provides an indication of progress 
towards said non-common multi-game goal and provides an 
indication of said local prize. 

25. A computer-implemented method for playing a series 
of simulated poker games which involves play of N simu- 
lated cards, comprising: 

providing a computer coupled to a display, an input device 

and a wager-acceptor; 
providing N counters, each corresponding one of said 

simulated cards accepting at least a first wager from a 

player; 

incrementing a credit total by a predetermined portion of 
said wager; 

playing one of said series of simulated poker games; 

providing N regions, each providing an indication of a 
corresponding one of said N simulated cards and each 
being controllable to provide a first indication that the 
counter corresponding to the corresponding card has 
reached a predetermined minimum value, 

determining if said one of said series of simulated poker 
games resulted in a win for said player, and when there 
has been a win 

(a) incrementing said counters corresponding to simu- 
lated cards received by the user during play of said 
simulated card game which were necessary to said 
win; 

(b) controlling at least those regions corresponding to a 
simulated card which has a corresponding counter 
that has reached a predetermined minimum value to 
provide said first indication; and 

(c) awarding a prize having an amount equal to said 
credit total when all of said N counters has reached 
said predetermined minimum value. 

26. A method, as claimed in claim 25, wherein N is 52. 

27. A method, as claimed in claim 25, wherein said first 
indication comprises illuminating said region. 

28. A method, as claimed in claim 25, wherein said first 
indication comprises unilluminating said region. 
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MULTIMEDIA PERSONAL COMPUTER location of the ccnler post and ihcrefore improves the 

WITH ACTIVE NOISE REDUCTION AND frequency response of the device. The enclosure is used to 

PIEZO SPEAKERS support the center post and has openings to provide for 

pressure relief, and does not improve the acoustic perfor- 
This invention is concerned with a new multimedia 5 mance. 
computer with a variety of new display, audio, input and The use of microphone arrays has been discussed by 
active noise reduction features. In many applications that Kanamori in U.S. Pat. No. 5,058,170 using both spatial and 
require a sound source, such as multimedia PC's, the size temporal two dimensional filters. 'lliis invention includes the 
and weight of the speaker systems arc particularly cumber- application of a linear array in lap lop computers and video 
some. The need to carry speakers separately from the 10 display units ( VDUs) for desk top applications. Beam form- 
personal computer or lap top is especially troublesome when ing with sensor elements is also discussed in the open 
traveling. Conventional loudspeakers, while able to repro- literature in a paper by Van Veen and Buckley, entitled 
duce sound well, require a large amount of space and weight. "Beam forming: A versatile Approach to Spatial Filtering'*, 
Space requirements are not easily reduced because of the IEEE, ASSP Magazine April 1988. 
need for a moving coil to drive the diaphragm. In addition 15 

to the problems associated with space and weight, the BRIEF DESCRIPTION OF INVENTIION 

magnetic field produced by the driving element in conven- ^^^^^^ multimedia computers are plagued with two 

tional speakers would distort the display on a CRT, prohib- problems. One problem is the portability of speaker systems 

iting installation of such a speaker in a monitor. ^^^^^jjy multi-media systems. A second problem is 

BACKGROUND ART ^^^^ recognition systems in multi-media computers do 

IN u perform well in noisy environments. Voice recognition is 

Piezoelectric loudspeakers have been proposed as an a process by which human speech is digitized and analyzed 
alternative to moving coil loudspeakers. Such a device was to identify certain woids or phrases. This would enable the 
described by Martin in U.S. Pat. No. 4,368,401 and later by user to speak commands to the computer that are currently 
Takaya in U.S. Pat. No. 4,439,640. Both inventions dealt executed with the keyboard or the mouse. This process 
with attaching a disc shaped piezoelectric to a diaphragm. requires excellent signal to noise ratios from the micro- 
Martin's device used a thick glue layer (10 to 50% of the phone. For this reason, voice recognition systems require 
carrier plate thickness) between a carrier plate and the high quality microphones with good sensitivity, flat fre- 
piezoelectric ceramic. The adhesive layer served to attenuate ^ quency response and low noise floors. The current means of 
resonance. Takaya accomplishes the same through the use of achieving this is through the use of a pressure gradient 
a film with a smaller Q factor than the diaphragm. Both microphone. Unfortunately this requires the speaker to place 
inventors specify disc shape diaphragms and piezoceramic the microphone in very close proximity to his mouth, since 
plates.KompanekinU,S. Pal. No. 3,423^43 uses a plurality the signal produced by a pressure gradient microphone 
of ceramic wafers made of piezoelectric materials such as 3^ degrades with the square of distance from the microphone, 
lead zirconate-lead titanate mixtures of various shapes. This invention provides solutions to both of these prob- 
Conductive layers are affixed to both sides of the wafer and lems. The application of piezoelectric elements made from 
then glued to a flat plate. Kompanek states that the plate is PZT to the internal walls of a desk top computer or to the 
preferably made of a conductive metal such as steel but may inside of the display panel of a lap top computer converts 
be of plastic or paper with a conductive layer thereon ^ these elements into speakers. One objective of this invention 
forming the surface. is to provide a three-dimensional loudspeaker driven by a 

Another such device in U5. Pal. No. 4,352,961 to plurality of piezoelectric wafers that yields efficient conver- 

Kumada, attempts to improve the frequency response further sion of electrical energy into acoustical energy. A further 

by using various shapes for the diaphragm, such as an objective is to reproduce stereophonic sound by using mul- 

ellipse. He also claims the ability to form the speaker from 45 liple flat panel speakers integrated into a three-dimensional 

transparent piezoceramic materials such as lanthanum doped stmcmre. Another objective is to provide an enclosure that 

zirconium titanate so that the speaker can be used in appli- can be populated with electronics, such as for a multimedia 

cations such as watch covers and radio dials. He also uses a PC, video monitor, television, laptop computer, radio, etc., 

bimorph to drive the diaphragm rather than a single layer of while at the same lime serving as a loudspeaker, 

ceramic. All of the above methods use a fiat panel driven by 50 An additional objective is to use the volume of the 

a piezoelectric ceramic device and make no attempt to use enclosure to improve the quality of stereophonic reproduc- 

a three dimensional structure to improve the sound quality. tion. In particular, the air mass can be used to improve the 

The diaphragm must be attached to some type of frame and low frequency performance of the speaker system. Openings 

clamped to the frame. in the box are used both for tuning and to allow airflow for 

Bage, Takaya and Dietzsch in U.S. Pat. No. 4,779,246 all 55 both convective and forced air cooling. A duct is added to the 
discuss methods of aUaching the diaphragm to a support opening to direct airflow, adjust the acoustical properties of 
frame. Early efforts used piezoelectric ceramics to drive the speaker and provide a means of canceling fan noise. Still 
conical shapes reminiscent of those found in loudspeakers. another objective is to provide a means for integrating the 
Such devices can be found in Kompanek, U.S. Pat. No, diaphragm with a mounting frame so that the speaker can be 
3,423,543 and Schaflft, U.S. Pat. Nos. 3,548,116 and 3,786, 60 used as a lid to an enclosure. By building the speakers into 
202. Schaflft discusses buQding a device suitable for use in tbe computer housing or the display, the multi-media com- 
loud^eakers. This device is of much greater complexity puter can be made considerably more portable, 
than flat panel speakers and is not suitable for applications In addition to convening the PC case of a lap top display 
where a low profile speaker is needed. In order to constrain into a ^aker system, and reducing fan noise, a further 
the center of the diaphragm from moving, Bage in U.S. Pat. 65 objective is to provide a built-in variable sensitivity micro- 
No. 4,079,213 uses an enclosure with a center post. He phone into the display housing for voice processing appli- 
clatms that this reduces the locus of nodal points to the cation. Voice recognition is sensitive to voice levels. 
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Therefore, a key in improving voice recognition is a means FIG. 7 details the drive circuitry for the piezoelectric 

of controlling microphone sensitivity. A micro machined speaker system (the drawing illustrates a single audio 

microphone, that has a sensitivity which is determined by its channel, stereo is achieved through two sets of circuitry), 

bias voltage, is one way of achieving this. This also provides FIG. 8 is a plot of the frequency response of the piezo- 

the means of determining the range over which the micro- 5 electric speaker system 

phone will listen By adjusting the microphone sensitivity ^ .^^^^^^^^ the concept of placing the piezoelectric 

and by varymg software parameter; the user can delermme ^^^^^^^ ^ microphone into a lap top computer, 

how close or how far away from the computer he wishes to ^.^ . ^ , • . • , ■ 

operate his voice recognition system. The application of this . ^llf trales the concept of placing the pieK>electnc 

highly sensitive and controllable microphone allows for lo ^ microphone mto a VDU for a desk top 

bands free operation of voice recognition systems. In fact, computer, 

recent experiments with existing voice recognition software FIG. 11 illustrates the concept of a phased array of 

has yielded a 100% success rate at distances of 4 feel away elements into a lap top computer with piezoelectric 

from the microphone. At distances as large as 12 feet away, speakers, 

voice recognition rates were as high as 70%. The second is FIG. 12 illustrates the concept of a phased array of 

advantage of the micro machined microphone is that the elements into a VDU for a desk top computer with piezo- 

microphone is extremely small and can be built directly onto electric speakers, 

existing circuitry within the computer. The small size of the fig. 13 Qlustrates the means by which a microphone 

microphones would also permit the formation of micro- array could be used to control listening direction and range, 

phone arrays that could be used to form a high degree of 20 ^4 microphone array gain as a fiinction of 

duectionabty. The variable sensitivity possible with micro frequency 

machined microphones provides a means by which the array . 

can be controUed in range as weU as direction. . \^ a diagram of the multimedia components 

By building the microphone into the lap top version of the ^'^^'^^^^ ^ basic PC system, 

personal computer and by turning the display panel into a 25 FIG- 1^ lUustratcs a digital version of active noise 

speaker system a multi-media system can be made as cancellation, 

portable as any existing lap top computer. The introduction FIG. 17 is a diagram of an analog version of active noise 

of the microphone also provides a means of equalizing the cancellation, 

piezoelectric speaker to improve sound quality. FIG. 18 is a block diagram of the equalization circuit of 

Accordingly, it is an object of this invention to provide a 30 this invention, 

new improved multimedia computing system. FIG. 19 is a per^ctive view of a non-enclosure piezo 

Another object is to utilize piezo elements in a new driven sUiicture, and 

relationship as speakers on planar surfaces. FIG. 20 is a perspective view of a second non-enclosure 

Another object is to combine active noise reduction and driven structure, 

piezos in a personal computer to reduce fan ooisc. create a « DESCRIPTION OF THE PREFERRED EMBODI- 

quiet zone around the nucrophone and/or the microphone MENTS OF SPEAKER SYSTEM 

arrays, improve voice recognition performance and improve „^ - .„ . ^ . , . ^ . 

duct tuning illustrates the configuration of the preferred 

A A.wk^^ «k:»^* «f *ui^ i^.^^^ti^^ .V ;« embodiment. The speaker enclosure 10 is made of metal or 

A turtber object ot this mvention is to use piezos m « * • . .i_ 1 ^ e m 

, . « 'J J- J 4- J • u 40 plastic. In experiments, the enclosure was made of Vie 

personal computers to aid audio reproduction and give better . „ v ^r,,, ^» j 

• * \c plastic. Overall dunensions were 10"xl6 x6 and were 

mid-range performance. V , . * • i 1 .1 

® r , . - , . . . . .J . chosen to represent a typical personal computer enclosure. 

Yet another object of this mvention is to provide piezo g^^^ 

was cut individually and then alued together. A 

speaker for use in persona computers^ monitors and the ^^^^ ^ ^^^^^ j^^j^ 

like to faahute shmmer styling and light weight construe- ^ ^^^^^^ ^ ^„ j^^, ^ 

^ . . which a fan for cooling is placed. A second opening in the 

Another object of this mvention is to employ micro ^^^^ (^^^ sij^wn) allows air to exit the enclosure. Piezoce- 

machined microphones with improved sensitivity lo .^^j^ ^^^^^^^ 12, 13 are glued to the large side of the 

enhance operation of personal computers with voice recog- enclosure and are electrically connected to a power amplifier 

nition circuits. number of piezoccramic patches can be varied 

A still farther object of this invention is to provide high depending on the type of material used in the enclosure and 

sensitivity, flat frequency response microphones for com- can be attached on either the inside and/or outside of the 

puters and monitors. enclosure. The large sides of the enclosure were selected 

DESCRIPTION OF THE DRAWINGS because they would radiate sound most eflSciently. It is 

. . ^ c J L J. . 55 possible to attach piezoccramic patches to the smaller sides 

HG. 1 IS a rear view of the preferred embodiment ^ demonstration system a 30 watt amplifier 

HG. 2 IS a side view of the mlenor of the preferred ^j^^^ ^^^^ ^ 20:1 step up transformer Because of 

embodiment., power consumption a much smaller amplifier would 

FIG. 3 is a ctoss section of the preferred embodiment normally be used. The input to the amplifier 14 is connected 

showing a monoUthic patch on each panel, 60 to an audio signal generator. Aside view of the enclosure 10 

FIG. 4 is a cross section of one of the piezoceramic driven is shown in FIG. 2. The rear of the enclosure contains an 

panels showing a multilayer patch. opening 22 for a fan 21 covered by a grill and air filler 23. 

FIG. 5 is a side view of another embodiment in which a The interior of the enclosure contains electronics such as 

duct is added to the fan for the purpose of reducing fan noise, those found in a personal computer. Piezoceramics 12, 13 

FIG. 6 illustrates the means of driving two piezoelectric 65 are attached to the large panel. The front vent 25 is also 

elements. Also illustrated in FIG. 6 is a possible location of shown. Ijocation of the fan and vent openings are not critical 

a micro machine microphone, to performance of the system. A cross section of the encio- 
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sure 10 is shown in FIG. 3. Piezoceramic patches 30, 34 arc particularly important since the magnetic drives in conven- 

adhered to the sides of the enclosure with adhesive layers 33, lional speakers makes their use in VDU 's impossible, due to 

35. Electrodes 31, 32, 36, and 37 made of copper, are the effect of the magnetic field on the display. The applica- 

attached to top and bottom sides of the piezoceramic patch. tion of the piezoelectric elements and the microphone is a 

When a voltage is applied across the top 31, 36 and bottom 5 method of producing a self contained multimedia system for 

32, 37 electrodes a change in the length of the piezoceramic desk top applications. 

patch 30, 34 will create a strain that will result in a bending piG. 11 illustrates another embodiment of the invention 
of the panel. The direction of the panel deflection depends on for a lap top computer application. The lower case 74 has 
the polarity of the vohage. In some applications it may be piezoelectric elements 75 placed in the lower comer. Piezo- 
desirable to reduce voltage levels needed to drive the lO electric elements 76 and a microphone array consisting of 
piezoceramic patches for safety or other reasons. In this case three microphones 77, 78, 79 are placed in the lid 80 of the 
a multilayer piezoceramic patch of the type described U.S. lap top computer. This is one means of achieving a portable 
application, Ser. No. 08/057,944, incorporated by reference multimedia system where the microphone system can be 
herein, can be used. FIG. 4 illustrates a four layer actuator. highly directional to reduce the effects of background noise 
Four layers of piezoceramic material 41, 42, 43 and 44 are 15 in the voice recognition system. An active noise reduction 
bonded together and then adhered to the panel 47 with an system 107 is used to enhance provision of a quiet zone, 
epoxy. Electrodes 45,46 are placed between each layer such j2 illustrates another embodiment of the invention 
that when a voltage is applied between them the polarity ^ ^DU used with a desk top computer. Hie piezoelectric 
alternates between each layer. t\cm^n\s 81. 82 are placed on the inner walls of the VDU 
FIG. 5 shows still another embodiment m which a duct 50 20 gj^^n ^ microphone array coasisling of three micro- 
is added to the cooling fan 52. The duct 50 serves two phones 84, 85, 86, is placed on the top of the VDU. This 
purposes. First, the volume of air in the duct is used to tune produces a self conUined multimedia system for desk top 
the enclosure in order to provide improved low frequency applications where the micro system provides a high degree 
response. Such methods are common in loudspeaker encio- of directionality to reduce the effects of background noise, 
stire design. Second, an active noise reduction system 51 is 25 m^strates the means for processing the micro- 
added to attenuate noise from the coohng fan 52. One ^^^^ ^^^^ j^^^ microphones 87, 88, 89 are fed into 
tnethod involves an adaptive feed forward system such as ^^^j ^^^^ converters 90, 91, 92. The output from the 
that described m U.S Pat. No. 4,122,303 to Chaphn. An analog to digital converters feed into finite impulse filters 93, 
upstream microphone 53 senses noise from the fan 52 and 95 ^jj^^ ^1^^^ ^^^^ ^ 
mput to a Agital signal processor (DSP) 56. A second ^ summing junction 96 to produce the composite digital 
miaophone 54 monitors the resich^^^ ^ ^ automatic gain adjustment algorithm 98 is 
and IS also an mput to the DSP 56. The DSP 56 calculates ^^^^^ multiplying digital to analog 
the cancehng signal and outputs it to a loudspeaker 55 that converters 99, 100, 101. The analog to digiUl converters 
IS capable of generating a noise spectnim identical to that of .^^ ^ ^^^^ ^^^^ 

the fan 52 Material 57 such as fibergli^ or open ceU foam 35 ^^^^.^^ microphones. By changing the bias voltage the 

can be used to passively reduce noise HG. 6 illustrates the sensitivity of each element is controlled (signal gain may 

dnving of two piezoelectric electnc 58, 59 driven in by the controUed on eleclret microphones but requires 

same audio amphficr 60. TTie devices are connected in additional circuitry). This, in conjunction with the digital 

parallel. Such an arrangement is required when the panel signal processor, provides a means of controlling the range, 

bemg driven IS particularly stiff. 40 ^^^ellasdirectivity in the microphone array. The filters and 

FIG. 7 illustrates the basic circuitry of the piezoelectric the gain adjustments can also reside on a single DSP(digital 

speaker system. The audio output from the computer sound signal processor) chip such as an Analog Devices MSP55 

card is fed into the input 61 of a standard audio amplifier 62. vvith stereo input and output. An additional embodiment 

The output from the amplifier is fed into a step up trans- includes the analog to digital and the digital to analog 

former 63, before going into the piezoelectric elements 64 ^ converters on a ASIC chip along with the digiUl signal 

such as those available from Morgan-Matroc Corporation. processor. 

ITie step up iii voltage is required since the piezoelectric ^ directivity of a microphone array 

elements require higher voltage than convenUonal loud consisting of three microphone elements placed 7.5 cm 

«''?°»*=^^«"y available as Directivity is calculated at 0.5 meters away from the 

PA-26 APEX from APEX Corporation as a Imear amplifier. ^^^^ ^^^^ ^^^^^^^ ^3^^ 33 ^^^^^^ frequency and 

FIG. 8 is a plot of the frequency response of the piezo- angle of incidence of the impinging sound, zero degrees 

electric speakers in a PC case similar to the one depicted in being normal to the array. 

FIG. 1. -nie curve indicates that the frequency response is ^5 ^ ^^^^^ ^^^^^^^ ^^^-^ multimedia 

roughly flat from 200 Hz to 10 Kz. computer, illustrating the integration of the multimedia 

FIG, 9 illustrates another embodiment of the invention for features and the active noise control into a typical PC 

a lap top computer application. The lower case 65 has system. The microphone input 102 is fed into the sound card 

piezoelectric elements 66 placed in the lower comer. Piezo- ^here it is filtered and converted into digital information, 

electric elements 67 and a microphone 68 are placed in the The digital data is transmitted across the AT/Ijocal Bus 104 

lid 69 of the lap top computer. This is one means of ^ xq Hjg main processor 105 where the voice recognition 

achieving a portable multimedia system. software resides. The sound card also converts digital audio 

Another embodiment of the invention is shown in FIG. 10 information from the main processor into an analog signal 

for a video display unit (VDU) to be used with a desk top which is fed into the audio amplifier 106 that drives the 

computer. The piezoelectric elements 70, 71 are placed on piezoelectric speaker. Two audio channels are required for 

the inner walls of the VDU shell 72. A microphone 73 is 65 stereo operation. The active noise reduction (ANR) circuitry 

placed on the lop of the VDU. The use of piezoelectrics in 107, is used to eliminate the fan noise in the power supply 

the case of a VDU containing a cathode ray tube or CRT is 108. The AI^ is also used to quiet the area near the 
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microphoDe to reduce the effects of background noise in the piezoelectric panel means on said lid means and adapted 

voice recognition. The ANR is also used to reduce noise in conjunction with said hollow enclosures, to provide 

generated by the hard and floppy disk drives 110. The ANR an audio output, control means situated within said 

is illustrated in block diagram form in RG. 16 and 17. The main housing means and adapted to drive said piezo- 

ANR is either purely analog or digital signal processor, DSP, 5 electric audio output and said visual display means in 

based depending on the flexibility and degree of perfor- response to input signals, 

mance required. The RAM memory board 109, the hard and input means adapted to provide inputs to said control 

floppy disk drives LLC, and the video graphics adapter VGA means, wherein said input means includes a voice 

111 are shown to detail the complete PC system. recognition means and microphone means adapted lo 

FIG. 16 illustrates a digital signal processor based version function with said voice recognition means to produce 

of the active noise cancellation system. The microphone input signals to said control means, and wherein said 

output 112 is fed into an analog to digital converter 113 control means includes 

which provides a digital version of the noise spectmm to the analog to digital conversion means adapted to process 

digital signal processor 114. The digital signal processor said microphone means inputs, 

contains an algorithm designed lo analyze the noise and Gnite impulse filter means adapted to receive the output 

generate the appropriate wave form to cancel the noise. The from said conversion means, 

drive signal calculated on the DSP is converted to an analog summing means adapted to receive the output of said 

audio signal by the digital to analog converter 115, which is impulse means and adapted to produce a composite 

fed into an audio amplifier 116 and then into the ^aker 117. digital output, 

FIG. 17 iUuslratcs the cascade of low pass U8 and band automatic gain adjustment means adapted to process 

pass 119, 120 stages of the signal conditioning segments of '° said composite digital output, and 

fhe analog active noise cancellation system. The low pass miiltiplymg digital to analog conversion means adap^e^ 

• 11 -I .1 IT .1- to receive said processed output and to change the 

filter is essentially a single operational amphfier with the sensitivity of said microphone means, 

appropnate resistors and capacitors. The band pass filters are 3. A computer as in claim 1 wherein said input means 

variable state filters consisting of four operational amplifiers includes at least one microphone means, 

and the appropnate resistors and capacitors. The micro- 3 ^ computer as in claim 2 wherein said input means 

phone 121 and the speaker 122 make up the essential consists of an array of elcctret microphones and including 

elements of the electro-acoustic feedback loop. By choosmg variable gain ampUfication means to adjust their sensitivity, 

a very broad band microphone to assure linearity in phase 4 ^ computer as in claim 3 and including a voice 
and by placmg the foam filled cavity behind the speaker to ^ recognition means adapted to fimction with said microphone 

improve the linearity of the speaker, the remaining non produce selected inputs lo said control means, 

linearity in the systems are compensated for by adjusting the 5 ^ computer as in claim 4 and including active noise 

properties of the low pass, and the band pass filters. The control means adapted to improve the performance of said 

properties of the low pass and band pass filters are adjusted ^oice recognition means and to create a zone of quiet 

by changing the values of resistors and capacitors in the each adjacent said microphone array. 

of the filters. ^ A computer as in claim 1 wherein said filter means and 

FIG. 18 illustrates the means of achieving equalization of gain adjustment means reside on a single digital signal 

the speaker system using the microphone 124 as part of an processing chip. 

audio feedback circuit. The signal firom the microphone 124 7. a computer as in claim 1 wherein said piezoelectric 
represents the electrical equivalent of the acoustic output of ^ panel means comprise multiple piezoelectric elements 

the piezoelectric speaker 125. The equalizer 126 compares mounted on said lid means adjacent said display means, 

the microphone signal to the electrical audio input 127 8. A computer as in claim 7 and including additional 

nonnally used to drive the speaker. The drive of the speaker piezoelectric elements mounted in said main housing means, 

is adjusted by the equalizer untfl the electrical signal from 9. a computer as in claim 1 and including additional 

the microphone inatches the intended electrical audio signal piezoelectric panel means in said main housing means 

as closely as possible. The equalizer may be realized through adapted to produce a second audio output which, in con- 

the use of a differential operational amplifier or a FIR filter. junction with said first audio output produces a stereophonic 

FIG. 19 illustrates the application of a piezo element 128 effect, 

to one side 129 of an open three-dimensional structure 130 10. A computer as in claim 1 including muhiple micro- 

to form a directional speaker system. An additional element phones moimted adjacent said display means on said lid 

131 can be placed on the adjacent side 132 to create means. 

stereophonic sound. This is a non-enclosure stnicmre. 11. A computer as in claim 10 wherein said control means 

FIG. 20 illustrates another embodiment of an open includes integrated circuit means with analog to digital and 

speaker system. Piezoelectric elements 133, 134 are placed digital to analog converters, and 

on adjacent sides 134, 135 of panels to form a dihedral 55 said microphone means comprising an array of 

corner reflector. The third surface 137 provides a support microphones, said integrated circuit means adapted to 

means for the speaker system. Again, a non-enclosure struc- control said microphones. . 

ture is used. 12. A computer as in claim 1 wherein said control means 

Having described the invention, what is claimed is: includes a computer sound card means, an audio amplifier 
1. A laptop computer employing integrated piezoelectric go and a step-up transformer means, 

panels and microphone in a novel arrangement, said com- said computer sound card means adapted to produce an 

puter comprising audio output which is fed into said audio amplifier and 

a main housing means, through said step-up transformer means to said piezo- 

lid means physically and operatively connected to said electric means to cause said latter means to vibrate to 

main housing means, said lid means being configured 65 produce said audio output. 

as a hollow enclosure, display means on said lid means 13. A computer as in claim 1 wherein said microphone 

and adapted to provide a visual display, means comprises a micromacbined microphone, said digital 
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to analog conversion means adapted to change the bias 
voltage on said microphone to thereby control its sensitivity 
and consequently, the range and directivity thereof. 

14. A computer as in claim 1 wherein said control means 
also includes active noise control means. 

15. A computer as in claim 14 and including power supply 
means with a cooling fan means, said active noise control 
means adapted to attenuate noise generated by said fan 
means. 

16. A computer as in claim 14 wherein said active noise 
control means is adapted to attenuate noise in the area of said 
microphone means so as to eliminate the effects of back- 
ground noise in said voice recognition circuit means. 

17. A computer as in claim 14 and including a disk drive 
means associated with said control means and adapted to 
produce audio signal inputs into said control means to drive 
said transducing means, 

said active noise control means adapted to attenuate noise 
associated with said disk drive means. 

18. A computer as in claim 14 wherein said active noise 
control means includes a digital signal processor means 
adapted to analyze the offending noise and generate a 
counter wave to cancel the offending noise. 

19. A personal computer system having unique transduc- 
ing means to thereby enhance audio inputs and outputs, said 
system including 

(a) a three dimensional enclosure means with a display 
means thereon, said enclosure means having multiple 
planar surface wall means, 

(b) a transducing means comprising a piezoelectric ele- 
ment means mounted on at least one of said planar 
surface means, said transducing means adapted to 
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vibrate the enclosure means and said enclosure means 
adapted to act as a speaker in response to activation of 
said transducing means, 

(c) control means adapted to receive inputs and convert 
them to visual display and audio outputs, 

(d) input means adapted to produce inputs to said control 
means, wherein input means includes a voice recogni- 
tion circuit means and microphone means adapted to 

J function with said voice recognition circuit means to 
produce input signals to said control means; wherein 
said control means includes 

analog to digital conversion means adapted to process 

said microphone array inputs, 
. finite impulse filter means adapted to receive the output 

from said conversion means, 
summing means adapted to receive the output of said 

impulse means and adapted to produce a composite 

digital output, 

J automatic gain adjustment means adapted to process 
said composite digital output, and 
multiplying digital to analog conversion means adapted 
to receive said processed output and to change the 
sensitivity of said microphone means. 
, 20. A system as in claim 19 wherein said microphone 
means comprises a micromachined microphone, said digital 
to analog conversion means adapted to change the bias 
voltage on said microphone to thereby control its sensitivity 
and consequently, the range and directivity thereof. 
^ 21. A system as in claim 19 wherein said filters and gain 
adjustments comprise a single digital signal processing chip. 

* * * » * 
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[57] ABSTRACT 

A noise cancellation system, comprising a symmetrical 
assembly of microphone inputs is disclosed. A control- 
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generates an electrical cancellation signal having a po- 
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cancelled and a magnitude equal to the magnitude of the 
portion of the noise to be cancelled. An actuator re- 
ceives the electrical cancellation signal and outputs an 
audio cancellation signal. 
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an actuator which is often a conventional loudspeaker, 

NOISE SUPPRESSION SYSTEM which in turn produces a cancellation audio signal at the 

point where quiet is desired. 

TECHNICAL FIELD While this sort of approach certainly does go a long 

The present invention relates to the field of dynamic ^ ^^y in reducing environmental noise problems, such 

noise cancellation systems of the type in which an audio systems have some limitations when it comes to achiev- 

signal is produced for the purpose of cancelling noise at »ng "O'se cancellation over a desired range of areas, 

a given location. A possibly major problem in dynamic noise cancella- 
tion systems is the positioning of a microphone near the 

BACKGROUND lo point where one wishes to achieve effective dynamic 

In a wide variety of situations, environmental noise noise cancellation. This results in a number of obvious 

presents substantial problems ranging from stress, safety problems, namely, the introduction of microphones 

hazards and annoyance to physiological damage. Until close to, for example, the ears of an individual in a car 

recently, efTorts at noise control have centered pnmar- or other vehicle. This introduces potential safety ha- 

Oy about either reducing the amount of noise created or zards, as well as inconvenience and potential discom- 

osing sound absorbing materials to absorb and deaden fort. 

environmental noise. In addition, such approaches present aesthetic prob- 
For example, in the case of an automobile, engine lems which, for example, in the context of a passenger 
noise is first suppressed through the use of a muffler. It automobile, are an important negative consideration to 
then remains to prevent residual engine noise, road 20 poiemiaj buyers. More importantly, protruding micro- 
noise, wind noise and the like from entering the passen- phones and the like, besides presenting a hazard to the 
ger compartment of the vehicle. Typically, this is done safe operation of the vehicle, as noted above, also, in the 
by lining the cabin area of the vehicle with sound ab- event of an accident may do damage to the eyes of an 
sorbing and sound shielding material. Such materials are individual in the automobile, 
applied to the floor, the ceiling and sidewalls of the 25 

cabin area. SUMMARY OF THE INVENTION 

These materials generally perform two functions, invention, as claimed, is intended to pro- 

namely, the function of shieldmg the passenger cabm ^j^^ ^ ^^^.^y. It solves the problem of how to control - 

from noise oijtsidc the vehicle and absorbmg any noises ^^^^ j„ J^^y^ ^^,3^^^^ ^ 

J^^^^^ u* 1 A achieved. The same is achieved by providing noise 

While this sort of approach does achieve a large de- • ^ • . i r • . i-u 

Sree of success in protkting the passenger from envi- fjY'=« «' » jP'""'"^ P*>'"»- ^? P°'"«^ 

ronmenul noise, still a subslmtialunount of noise re- P«"'oneiJ into a configuration which, together w.th the 

g^^^ charactenstics of the cancellation actuator, define a 

In other areas of technology, conventional noise re- 35 '^&on of relatively efTeciive noise cancellation, 

duction techniques are of little or no value. For exam- Relatively effective elimination of Gaussian noise 

pie. in the case of a dentist's chair, the above techniques components from the cancellation signal is achieved 

provide little ornorelieffrom the stress inducing noises ^ numerous microphone mpuis. In 

produced by the dentist's drill. While to some extent a accordance with the preferred embodiment, such nu- 

poition of the noise created by the dentist's drill is trans- 40 »"erous inputs are provided by a tubular shaped member 

mitted through the tissues in the head of the patient to having a plurality of holes defined therein and oriented 

the ear, this represents a relatively minor part of the positions to achieve maximum signal-to-noise ratio 

problem. Nevertheless, because of the difficulties in- for the cancellation surface being generated. At the 

volved in approaching the remaining air propagated same Ume. the use of a tubular member results in acous- 

repctitive noise, virtually nothing has been done in ad- 45 averaging of Gaussian noise and thus minimization 

dressing the problem of the remaining noise. o*" *J»e Gaussian noise component. 

Turning to another area in the health care field, the In accordance with the preferred embodiment, the 
extremely high levels of noise experienced by the pa- points are arranged in a closed loop and are provided at 
tient during the operation of a nuclear magnetic reso- the end of a focusing port which generally directs the 
nance imaging device is of an extremely high level. 50 output of the actuator forward. At the same time, the 
This, coupled with the possibly very serious nature of above configuration also has the advantageous effect of 
the illnesses involved, combine to create an extremely moving the cancellation surface away from the micro- 
high level of physical and psychological discomfort. In phone and the actuator, thus minimizing reactive com- 
addition, because of the nature of this equipment, in- ponents of the noise cancellation problem and maximiz- 
cluding both its physical configuration and electronic 55 ing the effectiveness of cancellation- 
characteristics, conventional noise reducing approaches Applications of the invention include household fur- 
cannot be employed. niture, denul chairs, automobile seats, and the like 

In the past, dynamic noise cancellation systems have where low levels of environmental noise are desired, 

been devised. Such systems generally involve the gener- In the particular case of a nuclear magnetic resonance 

ation of a second audio signal which is equal in magni- 60 imaging device, the inventive system provides particu- 

tude to the noise to be eliminated but opposite in sign at lar value insofar as fabrication may be made with plastic 

the point where one desires to achieve noise cancella- materials which are substantially transparent because of 

tion. the electronic characteristics of nuclear magnetic reso- 

Typically, a microphone is positioned at the point nance imaging systems, 

where cancellation is desired. The microphone gener- 65 np^miPTiOKr of thp r^p awim^q 

ates a signal which is indicative of the amplitude of ^^^^^ DESCRIPTION OF THE DRAWINGS 

noise at that point, and this signal is sent to a processor One way of carrying out the invention is described in 

which generates the cancellation signal and sends it to detail below with reference to drawings which illustrate 
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only one specific embodiment of the invention and in 

which: 

FIG. 1 is a view of a seat incorporating the inventive 
noise cancellating system; 

FIG. 2 is a top view of the seat of FIG. 1 showing it 5 
in use by an individual; 

FIG. 3 is an enlarged detail view of one of the com- 
ponents of the noise cancelling system illustrated in 
FIG. 1; 

FIG. 4 is a detail along lines 4-4 of FIG. 3; . 1^ 

FIG. 5 is a side view partially in cross section along 
lines 5-5 of FIG. 3; 

FIG. 6 is a block diagram of the inventive noise can- 
celling system; 

FIG. 7 is an alternative embodiment of a microphone 
assembly for use in the system of FIG. 1; 

FIG. 8 is an alternative embodiment of the invention, 
providing a relatively flat profile, in top plan view; 

FIG. 9 is yet another alternative headrest system; 

FIG. 10 is an embodiment with a head position sens- 
ing system; 

FIG. 11 an alternative embodiment of the invention; 
FIG. 12 is a detail of an alternative microphone; 
FIG. 13 is a view along lines 13—13 of FIG. 12; 
FIG. 14 is a top plan view of another alternative; 
FIG. IS is a noise cancelling medical system; 
FIG. 16-17 show a ported scat design: and 
FIG. 18 shows a wide range ported design. 

BEST MODE FOR CARRYING OUT THE 30 
INVENTION 

A seat 10 incorporating a noise cancelling headrest 12 
is illustrated in FIG. 1. Generally, headrest 12 is incor- 
porated into the back of a conventional seat, such as an 35 
automobile seat or the illustrated wing back chair 14 as 
illustrated most clearly in FIG. 2. 

As illustrated in FIGS. 1 and 2, noise cancelling head- 
rest 12 comprises a pair of actuators 16 which may be 
conventional loudspeakers. These loudspeakers typi- 4^ 
cally have a diameter in the range of ten to twenty 
centimeters. Actuators 16 and 18 are positioned behind 
the front surfaces 20 and 22 of headrest 12. Disposed on 
front surfaces 20 and 22 are microphone assemblies 24 
and 26, respectively. 45 

Microphone assemblies 24 and 26 are substantially 
identical. Microphone assembly 24 is illustrated in detail 
in FIGS. 3-5. 

Microphone assembly 24 generally comprises a hol- 
low tubular member made of flexible plastic tubing 28. 50 
Such tubing is generally available in straight lengths 
and is capable of being bent into a curved loop, such as 
the circle illustrated in FIG. 3 without kinking or break- 
ing. Such plastic tubing typically has a thickness on the 
order of 0.2 centimeters and an inner diameter of ap- 35 
proximately 2.5 centimeters. AccepUble materials in- 
clude polyvinyl chloride tubing, which may be easily 
attached to itself at scam 30 to provide a continuous 
closed loop. Tubing 28 also has a plurality of holes 32, 
about twenty-four being shown in FIG. 3. Holes 32 are 60 
typically positioned on the surface of tubing 28 which is 
opposite the surface of tubing 28 at which tubing 28 is 
supported on front surface 20 as illustrated in FIG. 4. 

While, in principle, a single microphone is sufficient 
for microphone assembly 24, in accordance with the 65 
preferred embodiment of the invention a plurality of 
microphones, such as microphones 34-37. are em- 
ployed. 
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As can be seen in FIG. 5, microphones 34-37 are 
mounted in holes, such as hole 40, made within tubing 
28. Typically, the front surface of a microphone such as 
surface 42 of microphone 36 is mounted to be flush with 
the inner surface of tubing 28 as illustrated in FIG. 5. 

During use, the system illustrated in FIGS. 1-5 is 
associated with appropriate controller electronics, as 
illustrated in FIG. 6. Generally, the control system 44 
comprises an electronic dynamic noise controller 46, 
which has its outputs coupled to amplifiers 45 and 48, 
which in turn have their outputs coupled to actuators 16 
and 18. The input of dynamic noise controller 46 is 
coupled to the mixed output of microphone assemblies 
24 and 26. Dynamic noise controller 46 ma be of con- 
ventional design. During operation of the system, any 
environmental noise is sensed by microphone assemblies 
24 and 26 and generates error signals which are coupled 
via resistive or other mixers 47 and 49 and lines 50 and 
51 to the inputs of controller 46 which, in turn, gener- 
ates noise control signals which drive actuators 16 and 
18 to generate audio signals equal in amplitude but op- 
posite in sign to the environmental noise which one 
wishes to cancel. This results in the generation of a 
cancellation surface at the holes 32 which comprise the 
audio inputs to the microphone assemblies. Ahema- 
tively, mixers 47 and 49 may be replaced by a single 
operational amplifier with eight inputs. 

In addition, the cancellation surface defined by the 
system extends away from holes 32 along a pair of gen-, 
erally convex cancellation surfaces 52 and 54, as defined 
by phantom lines in FIG. 2. 

Cancellation surfaces 52-54 are generally spherical in 
form and indicate the locus of an area of maximum 
cancellation, typically on the order of about fifteen 
decibels. As one measures cancellation at points re- 
moved in either direction from surfaces 52 and 54, noise 
levels gradually rise. 

In the case of an actuator which has a theoretical 
point source location at points 56 and 58, the cancella- 
tion surfaces 52 and 54 substantially take the form of 
spherical surfaces whose center of rotation is located at 
points 56 and 58 respectively. In this particular case, the 
cancellation surfaces 52 and 56 are thus generally spher- 
ical segments with a circular base which substantially 
coincides with the center lines of holes 32 in the respec- 
tive microphone assembly. 

As noted above, the efTective surface of maximum 
cancellation is a part of a sphere and the ring shape of 
the microphone assembly provides a signal to the con- 
troller which is the integrated average noise pressure in 
the vicinity of the microphone assembly along a line 
perpendicular to the circle defined by the microphone 
assembly. 

The advantage here is that a minimized substantially 
spherical zone of silence is provided at the ear position 
of an individual without the need for providing a pro- 
truding microphone at the actual ear position, as in 
previous designs. As noted above, the use of a protrud- 
ing microphone is not the most acceptable approach to 
most users in that it produces a very small sphere of 
silence which must be located at the ear position to 
provide useful cancellation. In addition, head move- 
ment, the introduction of the hair of the user into the 
path along which the microphone is detecting sound, 
and the like may all act to adversely affect the perfor- 
mance of prior art systems. These undesirable charac- 
teristics, in addition to the uncomfortable nature of such 
systems and potential safety hazards in certain applica- 



5.133,1 

5 

tions makes the inventive system particularly valuable 
as compared to prior art systems. 

Turning to the question of blockage by hair or the 
like, the masking of a particular point on a microphone 
assembly does not greatly affect the overall signal pro- S 
duced by the ring microphone assembly. This is so 
because the unobstructed area produces a comparable 
signal which is still effectively the integrated average of 
the remaining unblocked radius. While the amplitude of 
the signal may change somewhat, the phase angle of the 10 
signal is still essentially correct and the transfer function 
modeling employed m modem controllers is able to 
compensate as part of the real time modelling of the 
microphone feedback path. 

As noted above, in connection with Gaussian noise 15 
elimination, from the cancellation signal this aspect is 
particularly important in the case where the inventive 
system is implemented into an automobile seat where 
windows may be periodically opened, or where the 
automobile may be a convertible which is driven with 20 
the top down. Generally, wind effects, which are the 
strongest Gaussian noise problems (as compared to the 
repetitive noise problems associated with an automobile 
engine) are relatively effectively dealt with by the mul- 
ti-ported microphone assemblies of the instant inven- 25 
tion, by excluding them from the audio input. 

If we consider the case of an individual 60, as illus- 
trated in FIG. 2, it is noted that the back 62 of the head- 
rest comprises a comfortable soft resilient surface in the 
manner of a conventional chair while at the same time 30 
providing a cancellation surface adjacent the ears 64 
and 66 of the individual 60. 

Another preferred embodiment is illustrated in FIG. 
7. Generally, similar parts or parts performing analo- ' 
gous, corresponding or identical functions are num* 35 
bered herein with numbers which differ from those of 
the earlier embodiment by multiples of one hundred. 

A variant approach to the manufacturer of a micro- 
phone assembly is illustrated in FIG. 7. Here a micro- 
phone assembly 124 is provided with an audio input 40 
hole 132 which is located along an imaginary line 168 
which extends between the center 170 of tubing 128 and 
the center 172 of the ear 164 of an individual 160. It is 
noted that in accordance with an idealized design, the 
cancellation surface 152 would coincide with hole 132 45 
and center 172. Generally, the object of this variant 
approach is to maximize signal pick-up given the 
slightly directional characteristics of audio pick*up hole 
13Z 

In accordance with a further preferred embodiment 50 
of the invention, varying the phase of the cancellation 
signal and/or its components is used to further control 
the position and shape of the surface of maximum can- 
oellatioi). Further control of the surface can be achieved 
through the use. of ported outputs supported by flexible 55 
wave guides which are conflgured to be a part of aes- 
thetically specifled contour shapes. 

Such an alternative embodiment of the invention is 
illustrated in FIG. 8. Here the inventive system is incor- 
porated into an automobile headrest 212. Seat back 262 60 
b of a less concave shape in order to improve visibility 
for the individual 260 seated in the inventive automobile 
seat 214. 

Improved operation is achieved by providing actua- 
tors 216 and 218 with tubular cylindrical focussing ports 65 
274 and 276 as illustrated in cross-section in FIG. 8. 
These focussing ports have the effect of reducing the 
so^alled near-field audio effects of actuators 216 and 
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218. More particulariy, in the regions immediately adja- 
cent the cone of the actuator, the viscosity, mass and 
elasticity of the air surrounding the actuator has charac- 
teristics which give rise to imaginary components as 
well as real components. For example, the viscosity of 
the air may be viewed as the analog of electrical resis- 
tance while other components may be equated to capac- 
itances and inductances. By removing microphone as- 
semblies 224 and 226 from the near field of the speaker, 
these near field effects, which generally tend to cause 
phase problems with respect to sound emitted by the 
actuators, may be minimized. In addition, the symmetri- 
cal nature of microphone assemblies 224 and 226 also 
tends to remove some of the imaginary components of 
the system characteristic. In connection with this, it is 
also noted that the use of an actuator with a commonly 
symmetric microphone assembly tends to reduce 
Gaussian or random noise effects, thus resulting in high 
level of performance in the inventive system. 

In accordance with the embodiment illustrated in 
FIG. 8, unlike the embodiment illustrated in FIGS. 1-6, 
the signal sent to actuators 216 and 218 is not calculated 
to result in a cancellation surface which coincides with 
holes 232 of microphone assemblies 224 and 226. 
Rather, individual frequency components of the cancel- 
lation signal output by the controller are delayed or 
advanced in phase by an amount which results in their 
adding up into the undelayed noise cancellation signal 
at displaced cancellation surfaces 252 and 254. This 
results in a substantially greater projection of the can- 
cellation surface out from the actuators, allowing the 
seat designer additional latitude with respect to aes- 
thetic and other features in the design of the seat. 

Additional aesthetic concerns may be accommodated 
by variation of the shape of the back of the seat. How- 
ever, to some extent, volumes 278 and 280 behind actua- 
tors 216 and 218, respectively, must be shaped in accor- 
dance with known design techniques used by loud- 
speaker designers to accommodate acoustical resonant 
characteristics which result in efHcient transmission of 
audio sounds from actuators 216 and 218 within the 
desired noise cancellation frequency range. 

More particularly, in the case of an automobile seat 
headrest, it has been found that the predominant range 
of sound to be cancelled is in the range of 20 to 700 
Hertz. Accordingly, speakers having a frequency re- 
sponse in this range may be used as actuators and vol- 
umes 278 and 280 are tuned for these frequencies. It is 
contemplated that the inventive headrest design may bie 
integrated into the upper part of a conventional seat 
with a slight increase in seat back height and width at 
the top most portion of the seat back. 

In the case of an automobile noise suppression system 
to be incorporated in the headrest of an automobile seat, 
a relatively simple method of pushing out the cancella- 
tion surface from the actuator may be employed. In 
particular, the actuator may be modified by seeking out 
the predominant frequency component of the required 
cancellation signal and simply delaying the entire out- 
put signal by a time equal to the time which it takes the 
signal to travel from a point on the sphere deflned by 
the input port holes 232 of the microphone assemblies to 
points on the displaced cancellation surfaces 252 and 
254. This approach represents a good first order approx- 
imation for the entire signal in simple noise environ- 
ments and, with respect to the fundamental, represents 
a substantially accurate solution. 
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Finally, in the case of the automobile seat illustrated 
in FIG. 8, it may be desirable to provide the same with 
an upholstery facade 282. 

Still another possible approach is illustrated in FIG. 
9. In particular, as an alternative to delay, the actuator 5 
may be brought close to the ear area or a contact micro- 
phone positioned in the ear to produce cancellation in 
the vicinity of the ear. Here the inventive noise cancel- 
ling headrest 312 has small piezoelectric actuators 383 
and 385 at the ends 316 and 318 of a pair of hollow 10 
flexible tubes 384 and 386 in place of the loudspeaker 
type actuators. These actuators 383 and 385 are driven 
with a source of cancellation noise. Ends 316 and 318 
are supported by a plurality of flexible arms 388 which 
are generally shaped to fit the form of any desired head- 15 
rest contour. Thus, when covered with upholstery fa- 
cade 382, a pleasant appearance is given. 

Referring to FIG. 10, yet another alternative embodi- 
ment of the inventive noise cancelling headrest 412 is 
illustrated. Generally, in accordance with this embodi* 20 
ment, tubes 484 and 486 are placed with their ends 416 
and 418 substantially flush with the back 462 of the 
headrest 412, and are driven at their opposite ends by an 
acoustic source of noise cancelling audio. 

Using either of the phase delay techniques described 2S 
above, the cancellation surfaces 452 and 454 are pushed 
outwardly. Moreover, in accordance with this embodi- 
ment, a sonic emitter 490 may also be used to emit an 
audio tone which is detected by sonic detectors 492a-/ 
which are positioned on opposite sides of the sonic 30 
emitter 490. 

By delecting the amplitude of the audio signal pro- 
duced by emitter 490 at the various points where detec- 
tors 4927-/ are positioned, a relatively simple analysis 
such as locating the detector receiving the minimum 35 
amplitude will reveal the position of the head of an 
individual using the inventive headrest 412. For exam- 
ple, for a sound source such as emitter 490 directly in 
front of the head, if the signal detected by detectors 
492^, 492^ and 492/ is relatively low while the signal 40 
detected by the other detectors is relatively high, the 
head of the individual is adjacent detectors 492d, A92e 
and 492/ Accordingly, it is then necessar>' to reduce the 
radius of spherical cancellation surface 454 and increase 
the radius of spherical cancellation surface 452 to ac- 45 
commodate this diflerent head position. In this manner, 
head movement may be compensated for while main- 
taining effective noise cancellation. 

Still another possibility is the use of a pair of ultra- 
sonic ranging devices at opposite sides of the user's SO 
head. A simultaneous solution of both ranges will thus 
show the right and left limits of head position. Referring 
to FIG. 11. it may be desirable to achieve cancellation 
of particular noises having strong components in, for 
example, the low frequency audio range. The same may 5S 
be more effectively achieved by tailoring the character- 
istics of tubes 584 and 586 to match the audio character- 
istics which one is attempting to cancel using the inven- 
tive headrest 512. In the particular case of the system 
shown in FIG. 11, lower frequencies could belter be 60 
compensated using larger diameter tubes 584 and 586, 
which may range from Ave to thirteen centimeters in 
diameter, as illustrated. Nevertheless, ported speaker 
actuator designs such as those described below will be 
more efl'ective, 65 

In a manner similar to the tube end acttiators used in 
FIGS. 9-11, it may also be desirable to use acoustic 
wave guides to carry sound from the microphone tube 
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assembly. In panicular. as illustrated in FIGS. 12 and 
13, a microphone assembly 624 may be provided with a 
tube receiving hole 540. which would receive a pneu- 
matic line 594 which would carry audio input through 
holes in tubular member 628 to a remote microphone at 
the other end of acoustic tubular waveguide 594. 

The possibility also exists to introduce a desired sig- 
nal into the environment without affecting noise cancel- 
lation. The process of implementing a stereo seat is done 
by mixing the lower frequencies in the range of 20 to 
4000 Hz of the added audio signal with the controller. A 
second higher frequency speaker is added to handle the 
higher frequencies. A cross-over network is needed to 
separate the two bands of the audio signal. In the case of 
a repetitive controller, the controller ignores the audio 
signal and treats it as random noise. For a random con- 
troller, the noise is added as additional input to the 
random controller and subtracted (with the proper 
compensation) from the controller output driving the 
actuators. Thus, if desired, the system can incorporate, 
as actuators, conventional coaxial high fidelity speakers, 
716 and 718, which include high fidelity coaxial tweet- 
ers 796 and 798, respectively, as illustrated in FIG. 14. 
Such a noise cancelling headrest 712 has its actuator 
modifled to the extent that the actuator would recog- 
nizes the desired entertainment music or audio program 
being fed to actuators 716 and 718 whereby this pro- 
gram is not cancelled, thus leaving only the program to 
be heard by the individual 760 using the headrest 712. 
Such a system would also have the added advantage of 
masking the residual noise remaining after cancellation. 

The application of a ported enclosure design similar 
to those used in loudspeaker designs ^ to the Held of 
dynamic noise cancellation enhances performance in 
applications where the cancellation noise generating 
components must be located a distance away from the 
area where noise cancellation is required. One such 
application is a noise cancelling system designed for use 
in nuclear magnetic resonance applications. In this ap- 
plication, the sound of the machine causes the patient 
discomfort and needs to be cancelled. Because of the 
nature of the machine, magnetic material cannot be 
positioned in the nuclear magnetic resonance measure- 
ment zone. For this application, a ported enclosure 
design made of plastic is ideal in that the speaker and 
microphone elements can be located a distance away. 
All of the materials in the measurement zone are plastic 
and hence transparent to the nuclear magnetic reso- 
nance process. FIG. 15 shows a diagrammatic represen- 
tation of an extended ported enclosure for an nuclear 
magnetic resonance system 810 including a patient bed 
811. ,6 I See for example, *The Third Dimension: Sym- 
metrically Loaded" by Jean Margerand, Speaker 
Builder, June, 1988 and references cited therein. 

In this design, the magnetic speaker 816 and metal 
microphone 836 are located several feet from the nu- 
clear magnetic resonance measurement zone adjacent 
the head 860 of the patient. The ported speaker design is 
chosen using a 1 to 2 meter long, flfteen centimeter 
diameter plastic port 874. A ring microphone assembly 
824 at the end of port 874 is used to project the sphere 
of cancellation from assembly 824 about five centime- 
ters to the ear of the reclining patient. A vented sensing 
tube 894 connected to the ring microphone assembly 
824 allows the microphone to be located a distance 
away. When using a sensing tube, typically, frequency 
compensation is employed to correct for the nonlinear 
frequency response of the tube. 
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A typical configuration for a ported system of this 
type using a commercially available driver would em- 
ploy a 16.5 centimeter Polydax HD17B25 speaker as an 
actuator. For this design the front volume 815 is 4,72 
liters, the rear volume 817 is 10.28 liters and the length 5 
of the 182 cm2 cross-sectional area hemholtz port 874 is 
127 cm. The frequency range for this design is about 40 
to 200 Hz. It should be noted that the use of different 
speakers and volume configurations can provide a 
wider frequency response. Alternatively, the use of a 10 
multi-chambered design, as will be described below, 
can also produce wider frequency range cancellation. 

FIG. 16 and FIG. 17, which is a cross-sectional view 
along line 17—17 of FIG. 16, show another alternative 
noise cancelling seat 910 incorporating a headrest 912. IS 
This approach integrates a symmetrically loaded ported 
speaker design into the available seat dimensions to 
allow dynamic cancellation to be added to an existing 
seat contour without any increase in the seat dimen- 
sions. A ring microphone assembly 924 is again used at 20 
the end of the port and provides the same beneHts. 

This design is diflerent from rear box enclosures such 
as that of the FIG. 1 design, in that the rear volume 917, 
front volume 915 and hemholtz tube port 974 all deter- 
mine the frequency characteristics. 25 

Actuator 916 is placed inside a rear volume 917 
which is defined by wall 919. Rear volume 917 has a 
depth 919 of five centimeters and a height 921 of 31 
centimeters. Actuators 916 and 918 have a diameter of 
about eighteen centimeters. Helmholz port 974 is a 30 
circular pipe with a length of about seven centimeters 
and a dianieter of ten centimeters. The thickness 923 of 
seat 910 is about nine centimeters, with an inside dimen- 
sion of about eight centimeters. 

The frequency limits for a single 16.5 inch actuator is 35 
95 to 26S Hz. To provide the full cancellation range 
possible in dynamic noise cancellation, a multiple con- 
centric port arrangement such as that of FIG. 18 is 
required. 

Here the second concentric port section 1011 com- 40 
prising a higher frequency actuator 1001 in a separate 
rear volume 1002 defined by barrier 1003 drives a sepa- 
rate helmholtz port tube 1004. Tube 1004 is concentric 
with port 1074 and drives tube 1004 via a second front 
volume 1004 defined by barrier 1005. Port section 1011 45 
is tuned to cover the range from above 265 Hz to 
around 800 Hz. The controller provides crossover logic 
that splits the cancellation output for each channel into 
two components that drive each of the ported speaker 
sections. SO 

While an illustrative embodiment of the invention has 
been described above, it is, of course, understood that 
various modifications will be apparent to those of ordi- 
nary skill in the art. Such modifications are within the 
spirit and scope of the invention, which is limited and 55 
defined only by the appended claims. 

We claim: 

1. A personal noise cancellation system to reduce 
undesired noise for an individual which system com- 
prises: 60 

(a) an acoustic structure intended to provide a local* 
ized zone of noise cancellation for a single individ* 
oal with the acoustic structure in. the vicinity of the 
individual; 

(b) an acoustic actuator having an output to emit an 65 
audio cancellation signal in a direction towards the 
individual to reduce said undesired noise in re- 
sponse to a received electrical cancellation signal 
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which acoustic actuator is supported by said acous- 
tic structure; 

(c) audio input means to sense undesired noise receiv- 
able by said individual and produce an output for 
cancellation; and 

(d) a noise cancellation controller to receive the out- 
put of the audio input means and generate said 
electrical cancellation signal for the acoustic actua- 
tor; 

wherein said audio input means comprises: 

(i) an elongated audio input mixing chamber ex- 
tending transversely of the direction of output of 
the acoustic actuator to average a plurality of 
audio input signals received therein; 

(ii) an array of audio input points to said elongated 
audio input chamber which 'audio input points 
are distributed in said transverse direction of 
output of the acoustic actuator and are designed 
to receive audio input signals from said direction; 

(ii) at least one microphone acoustically coupled to 
said elongated chamber to receive a mixed and 
averaged audio input therefrom; and 
wherein said audio input chamber is substantially en- 
closed to shield its volume from said cancellation signal, 
is disposed around the acoustic actuator output and is 
cooperative therewith to define a cancellation region at 
a location removed from said audio input means in the 
direction towards the individual. 

2. A noise cancellation system as in claim 1, wherein 
said acotistic actuator has a theoretical equivalent point 
source position and said acoustic actuator is positioned 
with said point source position inside a cylinder defined 
by said array of audio inputs symmetrical assembly. 

3. A noise cancellation system as in claim 2. wherein 
said audio input points are arranged in a symmetrical 
assembly, said symmetrical assembly is symmetrical 
about an axis substantially perpendicular to a plane 
defined by said symmetrical assembly and said point 
source position is substantially located on said axis and 
a zone of maximum cancellation is defined by a portion 
of a spherical surface substantially centered on said 
point source position and substantially including said 
symmetrical assembly of audio inputs. 

4. A noise cancellation system according to claim 1 
wherein the audio input points are arranged in a closed 
loop located around the end of a focusing port for the 
output of the acoustic actuator. 

5. A noise cancellation system according to claim 1 
wherein said audio input chamber comprises a tubular 
member having a plurality of holes defined therein and 
oriented at positions to achieve maximum signal to noise 
ratio for the cancellation surface being generated. 

6. A noise cancellation system according to claim 5 
wherein said tubular member comprises a substantially 
circular flexible plastic tube, said holes being in a sur- 
face of the tube facing in the direction towards the 
individual. 

7. A noise cancellation system according to claim 6 
wherein said plastic tube has an inside diameter of about 
2.5 cm. and a wall thickness of about 0.2 cm. 

8. A noise cancellation system according to chiim 5 
comprising a plurality of microphones positioned to 
receive audio input from within said tubular member 
and arranged symmetrically along its length. 

9. A noise cancellation system according to claim 8 
wherein each microphone is in a further hole in the 
tubular member and has a front surface lying approxi- 
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individual and produce an output for cancellation; 
and 

(d) a noise cancellation controller to receive the out- 
put of the audio input means and generate said 
electrical cancellation signal for each acoustic ac- 
tuator; 

wherein said audio input means comprises: 

(i) an annular audio input mixing chamber extend- 
ing transversely of the direction of output of the 
acoustic actuator to average a plurality of audio 
input signals received therein; 

(ii) an array of audio input points arranged symmet- 
rically around said annular audio input chamber 
which audio input points are distributed in said 
transverse direction of output of the acoustic 
actuator and are designed to receive audio input 
signals from said direction; 

(ii) at least one microphone acoustically coupled to 
said elongated chamber to receive a mixed and 
averaged audio input therefrom; and 
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(d) a noise cancellation controller to receive the out- 
put of the audio input means and generate said 
electrical cancellation signal for the acoustic actua- 
tor; 

wherein said audio input means comprises: 

(i) an elongated audio input mixing chamber ex- 
tending transversely of the direction of output of 
the acoustic actuator to average a plurality of 
audio input signals received therein said elon- 
gated chamber being capable of integrating and 
smoothing said inputs; 

(ii) an array of audio input points to said elongated 
audio input chamber which audio input points 
are distributed in said transverse direction of 
output of the acoustic actuator to receive audio 
input signals; and 

(iii) at least one microphone acoustically coupled 
to said elongated chamber to receive a mixed and 
averaged audio input therefrom; 

said audio input chamber being substantially enclosed to 



wherein said audio input chamber is substantially en- 20 separate its volume from surrounding volumes whereby 



closed to shield its volume from said cancellation signal, 
is disposed around its associated acoustic actuator out- 
put and is cooperative thcrev^th to deflne a cancellation 
region at a location removed from said audio input 
means in the direction towards the individual 

26. A seat according to claim 25 for an individual 
using said seat having a head rest in which said acoustic 
structures are incorporated one on each side of the seat. 

27. A seat according to claim 26 wherein each acous- 



tic actuator is a loudspeaker and the seat includes an prises: 



the presence of random noise derived components in 
said cancellation signal can be reduced. 

35. A noise cancellation system according to claim 34 
wherein said audio input chamber is disposed around 

25 the acoustic actuator output and its audio input volume 
is separated from said acoustic actuator output to avoid 
interference therefrom. 

36. A personal noise cancellation system to reduce 
undesired noise for an individual which system com-- 
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acoustic resonant volume behind each acoustic actua< 
tor. 

2S. A seat according to claim 27 wherein said loud- 
speaker has a frequency response in the range of from 
20 to 700 hertz and each resonant volume is tuned to 
said frequency range. 

29. A seat according to claim 26 wherein the noise 
cancellation system is incorporated in the seat substan- 
tially without projections from the normal form of a 
seat. 

30. A scat according to claim 29 wherein each acous- ^ 
tic actuator comprises at its output a plurality of con- 
centric waveguide tubes separately communicable with 
acoustic cancellation signals having different frequency 
characteristics. 

31. A seat according to claim 30 comprising a loud- 
speaker for each waveguide tube and a resonance cham- 
ber behind each loudspeaker said loudspeaker having 
different frequency characteristics which loudspeakers 
and resonance chambers are also incorporated in the 
seat. 

32. A seat according to claim 25 comprising including 
detection means to detect movement of the individuaKs 
head and adjust the noise cancellation output to com- 
pensate for such movements by changing the position of 
each cancellation region. 

33. A seat according to claim 32 wherein said detec- 
tion means comprises a sonic generator and a plurality 
of sonic detectors positioned to have different paths to 
said generator which paths are intemiptable by differ- 
ent head positions. 



45 



50 



55 



(a) an acoustic structure intended to provide a local- 
ized zone of noise cancellation for a single individ- 
ual with the acoustic structure in the vicinity of the 
individual; 

(b) an acoustic actuator for outputting an audio can- 
cellation signal towards the individual to reduce 
said undesired noise in response to a received elec- 
trical cancellation signal which acoustic actuator is 
supported by said acoustic structure; 

(c) audio input means to sense undesired noise receiv- 
able by said individual and produce an output for 
cancellation; and 

(d) a noise cancellation controller to receive the out- 
put of the audio input means and generate said 
electrical cancellation signal for the acoustic actua- 
tor; 

wherein said audio input means comprises a plurality of 
noise-sensing devices at a plurality of points disposed 
around the acoustic actuator output and cooperative 
therewith to defme a cancellation region at a location 
removed from said audio input means in a direction 
towards the individual. 

37. A personal noise cancellation system according to 
claim 36 for a single ear of the individual said acoustic 
structure being in the vicinity of said single ear and said 
acoustic actuator l>eing capable of outputting said can- 
cellation signal towards said single ear wherein the 
plurality of audio input devices is supported on said 
acoustic structure in a closed loop around said acoustic 
actuator. 

38. A personal noise cancellation system according to 



34; A noise cancellation system to reduce undesired ^ claim 36 wherein each of said noise-sensing devices 
noise in a cancellation volume subject to repetitive and 
random noise comprising: 
(a) an acoustic actuator for outputting a directed 
audio cancellation signal to the cancellation vol- 



comprises an opening in a tube defining an audio input 
mixing chamber and at least one microphone acousti- 
cally coupled to said chamber. 
39. A personal noise cancellation system according to 
ume to reduce said undesired noise in response to a 65 claim 36 wherein said audio input means comprises a 
received electrical cancellation signal; plurality of microphones acoustically coupled with the 

(c) audio input means to seiise said undesired noise audio input chamber, 
and produce an output for cancellation; and • • • • • 
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DETAILED ACTION 
Response to Amendment 
Ex^iner acknowledges «ceip. of «T.endm.m on 06/16/03. The .r^mems se. fonh in 

the response are addressed herein below. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

, ^ . , ,i«,nis oarticularly pointing out and distinctly claiming the 

The specification sbaU conclude with one or more claims pamcuiar J- p * 

subjortmattet which the applicant regards u his invenUoo. 

Claim 24 is rejected under 35 U.S.C. 112. second paragraph, as being indefinite for 
failing to particularly point out and distinctly clain. the subject matter which apphoant regards as 
the invention. 

Abro.dr««. or linuU.ion»g..he,wifl..n«row range or Bmimion tot within 4e 
b™«. range or Un.itauo„ (in ti. .me claim) i, considered indefinite, since the resulting claim 
doe, no, dearly set forth the mete, ««i bounds of the patent pro.«ao„ desired. Note the 
applanation given by the Board ofPaten, Appeals and Interferences inaporre Wu. 10 

USPQ2d 203 1, 2033 (Bd. Pa. App. & Inter 1989), as to where broad language U followed by 
.,uch as- arul then narrow lar^age. TheBoard st««. that this c«. render a claim indefinite by 
„ising.,u.saonordot*t as to whether the f^e introduced by such language is (a) n,erely 
exemplary of the remainder of the claim, ^ therefore no. required, or (b) a required feature of 
U,e Claims, No.e also, for example, dre decisions ^E. parte S««ew* 13, USPQ 74 (Bd. 
App. 1961), Exports HOI, 83 USPQ 38 (Bd. App. 1948); and txp<rru ffoxAe. 86 USPQ 481 
(Bd. App. 1949). In .he presem instance, claim 24 recites the broad recituion the same or 
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another audio speaker, and the claim also recites the speaker is another audio speaker, which is 
the narrower statement of the range/limitation 

aaimRejecHons.35 USC§103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(,) A patent may not be obtained though the invention is not identic^ly disclosed 

^ tlxm^L title if the differences between the subject matter sought to be patented and the pnor art are 
manner in which the invention was made. 

Claims 14-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over by 
US Patent No. 5,851. 148 to Br^ine et al. ("Brune") in view of US Patent No. 5,828.768 to 
Eatwell et al. ("Eatwell") and further in view of US Patent No. 5.133.017 to Cain et al. ("Cain") 

In re claims 14, 20. and 26-29, Brune teaches a standard gaming machine that has 
elements of wagering, credit accepting and output mechanisms, bonus meters, and random 
outcome selection (1 :l-2:67) all of which are well known in the gaming arts. Brune also teaches 
the devices that are used for gaming machines typically are computers, of which can be a 
desktop or laptop personal computers (5:25-48). Brune however, does not teach aspects of noise 
cancellation as claimed in the instant application. EatweU teaches integration of speakers and 
microphones into a personal computer to form a novel multi-media computer that contains noise 
cancellation electronics (Abstract). The noise canceUation suits an array of other electronics 
including a multimedia PC, video monitor, television, laptop computer, etc., which from the 
above types, would include gaming machines. The active noise cancellation circuit (ANR) in a 
multimedia PC detects ambient or unwanted noise and produces a cancellation sound wave 
through the PC speakers (6:54-7:19). One would be motivated to modify Bitme to use the noise 
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cncelMon system as Uugh. by E.»eU so .hagTa^bien. nols. often associ«=d a„dib„ 
pe,cep.b.e ..noyances, can be reduced. ,hus crea^ng a ,uie.er and more p.e.san, en— 
for a user While Borne in view of EatweU lack specific disclosure for reasomng used above, 
Cain p-ovides suppon for m which is weil kno™ in the ar. of noise suppression. Cain teaches 
noise suppression is well known in .he arr to «duce substantial problems ranging from stress, 
safety hazards, and annoyance to physiolo^cal damage(.:l-.3). Therefore, it would h.v.be«, 
Obvious to one of ordinary slcil, m the art a. the ume the invention was made to modify Brune to 
us. the noUe suppression in the gaming env^»u as taught by EatweU and Cain, so that a 
user can have a more enjoyable gambling experience with less ambient noise, 

to re claims 14 and 21. Eatwell provides microphone and speaKers isolat«l ftom each 

Other (Fig. 12). 

,„ re claims 16 and 22. EatweU teach« that the ANR processing .ncludes ftU«ing (6:57- 

58). 

,„ re claims 17 and 23. Eamell teaches the ANR cancellation signal comes fix,m 
.peakersth.talsocanproducesoundftomamainp™cessor(6:61.64).Eat^ 
,he systemwas meant tobe self-contained (6:lS-24 and Fig. 12). which provides for the same 
spedters prt>ducmg both game/multimedia sounds and A.NR sounds. 

ta re claims 18 »-d 24. Eatwell teaches a plurality of speakers for driving boti. AMI 
rounds ^ game/multimedia ^ as discussed above. Such featu^s would provide another 

speaker driven with game/multimedia sounds. 

^reclaims ,9 and 24. Ealvt^ell teaches miaophone and speakers isolated from each 

Other (Fig. 12). 
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Response to Arguments 
Applicant's arguments .ith respect to daims 14-29 have been considered but are moot in 

view of the new ground(s) of rejection. 

Citation of Pertinent Prior Art 

us Paten, No. 5,542.669 to Cta^n « PCs ^^ell koown platfonns for gaming 

machines. 

us No. 5.77.5993 ,0 Fmtz « al. ...ches PCs .« woll known platforms for ganung 

machines. 

USPa.».No. 5.762,552.0 Vuongetal. teaches PCs are woU known platforms for gaming 
machines. 

Applicant's amendment necessitated'ttT^cKmdCs) of rejection presented in Uns 
OmcacUon. Accordi,^y.THISACTIONISMAI.E«NAI.. See MPEP 5 706.07(a). 
Applies.* is reminded of the extension of time polio, as se, forth in 37 CFR 1.136(a), 

A shortened statutory period for reply to this final acUon is set to expire TOREE 
MONTHS from the mailing date of this action Inth. ^ a first reply is fil«. withir. TWO 
MONTOS of the mdling date of this fin^ action and the advisory action is not mailed nntil after 
^ end of the THREE-MONTH shortened m period, then the shortened statutory period 
vrill «.pir. on th. d«e the advisory action is mailed, and any extension fee pursue* to 37 
CFR U36(a) will be calculated ftom the mailing dat.of .h.«Msory actfon. In no event. 
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howeva. wiU Ae stMutcy period for rcp.y expire later ,ha» SIX MONTHS from «.e date of U«s 

final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aaron L Enatsky whose telephone number is 703-305-3525. The 
examiner can normally be reached on 8-6 M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Teresa Walberg can be reached on 703-308-1327. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-1 148. 



Aaron Enatsky 
Aug. 21, 2003 
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AMENDMENT AFTER FINAL 



This is in response to the Of&ce Action dated August 28, 2003. The shortened statutory 
period for response is three months from the mailing date, i.e., by November 28, 2003, and this 
response is being filed within that time period. Please enter the following amendments and 
remarks into the record for this application. 

Amendments to the claims are reflected in the listing of claims which begins on page 2 



of this paper. 

Remarks/Arguments begin on page 7 of this paper. 
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Reply to final Office Action dated August 28, 2003 



Listing of Claims ; 

This listing of claims will replace all prior versions, and listing, of claims in the 
application. 

1-13. (Cancelled) 

14. (Previously Presented) A method of conducting a wagering game on a gaming machine, 
the gaming machine being located in a casino-type gaming establishment, the method 
comprising: 

receiving a wager to play the wagering game; 

displaying a representation of a randomly selected outcome of the wagering game; 

awarding an award if the selected outcome is a winning outcome; 

playing game sounds coordinated with the displayed representation; 

detecting ambient noise in the gaming estabUshment with a microphone mounted to the 

gaming machine; 
generating a noise signal from the sensed ambient noise; 
processing the noise signal to generate an anti-noise signal; and 

driving an audio speaker with an output signal comprised of the anti-noise signal so as to 
enhance the game sounds. 

15. (Previously Presented) The method of claim 14, further including isolating the 

microphone and the audio speaker from each other. 
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Amendment Al^er Final dated October 28, 2003 

Reply to final Office Action dated August 28, 2003 

16. (Previously Presented) The method of claim 14, wherein the processing step includes 
filtering the noise signal. 

17. (Previously Presented) The method of claim 14, further including adding the anti-noise 
signal to a game sound signal that generates the game sounds to produce the output signal, the 
output signal being comprised of the anti-noise signal and the game sound signal. 

18. (Previously Presented) The method of claim 14, further including driving another audio 
speaker with a game sound signal that generates the game sounds. 

19. (Previously Presented) The method of clahn 18, further including isolating the 
microphone and the another audio speaker from each other. 

20. (Previously Presented) A gaming machine for conducting a wagering game, the gaming 
machine being located in a casino-type ganung establishment, the machine comprising: 

means for receiving a wager to play the wagering game; 

a display for displaying a representation of a randomly selected outcome of the wagering 
game; 

means for awarding an award if the selected outcome is a winning outcome; 
means for detecting ambient noise in the gaming establishment and generating a noise 
signal from the sensed ambient noise; 

Page 3 of 10 

CHICAGO 268677V1 47079-001 24USPT 



Application No. 10/026,579 

Amendment After Final dated October 28, 2003 

Reply to final Office Action dated August 28, 2003 

means for processing the noise signal to generate an anti-noise signal; and 
one or more audio speakers including an audio speaker for playing game sounds 
coordinated with the displayed representation and including the same or another 
audio speaker driven with an output signal comprised of the anti-noise signal so as 
to enhance the game sounds. 

21. (Previously Presented) The gaming machine of claim 20, wherein the detecting means 
and the audio speaker are isolated from each other. 

22. (Previously Presented) The gaming machine of claim 20, wherein the processing means 
filters the noise signal. 

23. (Previously Presented) The gaming machine of claim 20, further including means for 
addmg the anti-noise signal to a game sound signal that generates the game sounds to produce the 
output signal, the output signal being comprised of the anti-noise signal and the game sound 
signal. 

24. (Cancelled) 

25. (Previously Presented) The gaming machine of claim 24, wherein the detecting means 
and the audio speaker are isolated from each other. 
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26. (Previously Presented) A gaining machine for conducting a wagering game, the gaming 
machine being located in a casino-type gaming establishment, the machine comprising: 

an input device for receiving a wager to play the wagering game; 
a display for displaying a representation of a randomly selected outcome of the wagering 
game; 

an award device for awarding an award if the selected outcome is a winning outcome; 
a microphone for detecting ambient noise in the gaming establishment and generating a 

noise signal fix>m the sensed ambient noise; 
processing circuitry for generating an anti-noise signal from the noise signal; and 
one or more audio speakers including an audio speaker for playing game sounds 

coordinated with the displayed representation and including the same or another 

audio speaker driven with an output signal comprised of the anti-noise signal so as 

to enhance the game sounds. 

27. (Previously Presented) A method of conducting a wagering game on a gaming machine, 
the gaming machine being located in a casino-type gaming establishment, the method 
comprising: 

receiving a wager to play the wagering game; 

displaying a representation of a randomly selected outcome of the wagering game; 
awarding an award if the selected outcome is a wiiming outcome; 
playing game sounds coordinated with the displayed representation; 
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detecting ambient noise in the gaming establishment and producing anti-noise sounds 
based thereon so as to enhance the game sounds. 

28. (Previously Presented) An article of manufacture comprising media storing instructions to 
direct a processor to 

record a wager to play a wagering game; 

randomly select an outcome of the wagering game; 

provide an award if the selected outcome is a winning outcome; 

play game sounds associated with the selected outcome; and 

produce anti-noise sounds based on ambient noise detected in a casino-type gaming 
establishment so as to enhance the game soimds. 

29. (Previously Presented) An apparatus comprising: 
a processor operative to execute a program; and 

a memory in communication with the processor, wherein the program is operative to 
record a wager to play a wagering game; 
randomly select an outcome of the wagering game; 
provide an award if the selected outcome is a wirming outcome; 
play game sounds associated with the selected outcome; and 
produce anti-noise sounds based on ambient noise detected in a casino-type 
gaming establishment so as to enhance the game sounds. 
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REMARKS/ARGUMENTS 

Claims 14-23 and 25-29 remain in the application for further prosecution. Claim 24 has 
been cancelled. 
§112 Rejection 

Claim 24 was rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which the Apphcants 
regard as the invention. Claim 24 has been cancelled. 
§ 103 Rejections 

Claims 14-29 were rejected under 35 U.S.C, § 103(a) as being unpatentable over U.S. 
Patent No. 5,851,148 to Brune et al. ("Brune'*) in view of U.S. Patent No. 5,828,768 to Eatwell et 
al. ("Eatwell") and further in view of U.S. Patent No. 5,133,017 to Cain et al. ("Cain*'). 

Specifically, claims 14, 20, and 26-29, which are the only independent claims, have been 
rejected because "it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Brune to use the noise suppression in the gaming environment as 
taught by Eatwell and Cain, so that a user can have a more enjoyable gambling experience with 
less ambient noise." However, not all the limitations of the independent claims would be met 
even if one of ordinary skill in the art would modify Brune as taught by Eatwell and Cain. 
Hence, the final Office Action fails to set forth a prima facie case of obviousness. 

Each one of claims 14, 20, and 26-29 has several unportant limitations that are lacking. 
Claim 14 calls for "playing game sounds coordinated with the displayed representation" of a 
"randomly selected outcome of the wagering game." Claim 20 calls for "an audio speaker for 

playing game sounds coordinated with the displayed representation" of a "randomly selected 
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outcome of the wagering game." Claim 26 calls for "an audio speaker for playing game sounds 
coordinated with the displayed representation" of a "randomly selected outcome of the wagering 
game." Claim 27 calls for "playing game sounds coordinated with the displayed representation" 
of a "randomly selected outcome of the wagering game." Claim 28 calls for an "article of 
manufacture comprising media storing instructions to direct a processor to . . . play game sounds 
associated with the selected outcome" of a **wagering game." Claim 29 calls for an apparatus 
including a program that is operative to "play game sounds associated with the selected outcome" 
of a *Vagering game." Nowhere does Brune disclose or suggest the playing of "game sounds" 
that are "coordinated with the displayed representation" of a wagering game. In fact, Brune does 
not teach anything about audio output whatsoever, much less game sounds coordinated with a 
displayed representation on the gaming machines. Brune fails to mention any terms relevant to 
the claimed invention, such as "sound," **noise," or "audio." 

Similarly, the multimedia computer disclosed by Eatwell does not include the abiUty to 
play and coordinate game sounds for a wagering game. While Eatwell discloses a computer 
having an audio output, the audio output is not related to game sounds that are coordinated with a 
displayed representation of a wagering game. Cain also mentions nothing about gaming 
machines or the like. Thus, a prima case of obviousness has not been estabtfshed even if one of 
ordinary skill in the art were to modify Brune in view of Eatwell and Cain, as suggested by the 
Examiner, because at least one limitation is not found in the proposed combination. 

The Examiner is correct in noting that Brune teaches that a personal computer (PC) and 
laptop computer can be used for receiving inputs and displaying outputs for a wagering game that 
is networked to and controlled by a centrally located wagering computer. However, when such a 
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PC or laptop computer is used for this type of function, it is not receiving the "ambient noise of 
the gaming establishment" so that it requires any type of a casino-noise reduction system. 
Rather, the operator of Brune's PC and laptop would be conducting the wagering from a home or 
oflBce. Thus, adding the noise reduction circuitry designed for Eatweirs laptop to Brune's PC 
and laptop still does not yield the elements of the clahned invention because Brune's PC and 
laptop would not be in a gaming establishment. 

Further, Cain cannot be combined with EatwelL There is no suggestion, direct or 
implied, for combining Cain's sophisticated head-rest type of sound cancellation system with 
Eatwell's laptop computer. Cain is generally directed to controlling **the shape of the zone in 
which relative quiet is to be achieved," col. 2, 11. 31-31, in items such as •'household fiimiture, 
dental chairs, automobile seats, and the like where low levels of enviroimiental noise are 
desired/' col. 2, 11. 56-58. Quite differently, Eatwell specifically teaches to quiet the region near 
the microphone (where the person's voice is to be received for voice recognition) by using a 
speaker to cancel the background noise, col. 6, line 67 to col. 7 line 3. In fact, Cain teaches that 
Eatwell's proposed noise cancellation system is undesirable (col. 1, line 64 to col. 2, line 3) and 
Cain goes on to teach the virtues of his head-rest type of sound cancellation system. As such, the 
Applicant respectfully suggests the skilled artisan would not attempt to combine Can and 
Eatwell. 

Therefore, independent claims 14, 20, and 26-29 are patentable over Brune in view of 
Eatwell and Cain for at least the reasons stated above. Similarly, claims 15-19, 21-23, and 25 are 
patentable over Brune in view of Eatwell and Cain at least for the same reasons as stated above 
regarding claims 14, 20, and 26-29. 
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Finally, the final OflBce Action uses Eatwell's FIG. 12 for rejecting claims 15, 19, 21, and 
24. It is unclear to the Applicant how Eatwell's FIG. 12 or the corresponding portion of the 
specification teach these limitations. Rather, Eatwell's FIGS. 16-18 seem to be indicative of the 
interaction of the microphone and speaker within Eatwell's noise cancellation system (e.g., 
column 7, lines 1-2). 



It is the Applicants' behef that all of the claims are now in condition for allowance and 
action towards that effect is respectfully requested. 

If there are any matters which may be resolved or clarified through a telephone interview, 
the Examiner is requested to contact the undersigned attorney at the number indicated. 



Conclusion 



Respectfully submitted, 



Date: October 28, 2003 




Sorinel Cimpoes 
Reg. No. 48,311 



Jenkens & Gilchrist 

225 West Washington Street, Suite 2600 
Chicago, Illinois 60606-3418 
(312)425-8542 
Attorneys for Applicants 
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GA^^NG MACHINE WITH AMBIENT NOISE ATTENUATION 

FIELD OF THE INVENTION 

The present invention relates generally to gaming machines and, more 
particularly, to a gaming machine that enhances its game sounds by attenuating 
5 ambient noise produced by the surrounding environment. 

BACKGROUND OF THE INVENTION 

Gaming machines, such as slot machines, video poker machines and the like, 
have been a cornerstone of the gaming industry for several years. Generally, the 
popularity of such machines with players is dependent on the likelihood (or perceived 

10 likelihood) of wirming money at the machine and the intrinsic entertainment value of 
the machine relative to other available gaming options. Where the available gaming 
options include a number of competing machines and the expectation of winning each 
machine is roughly the same (or believed to be the same), players are most likely to 
be attracted to the most entertaining and exciting of the machines. Shrewd operators 

1 5 consequently strive to employ the most entertaining and exciting machines available 
because such machines attract frequent play and hence increase profitability to the 
operator. 

To enhance the entertainment value of gaming machines, many gaming 
machines plays entertaining game sounds coordinated with images and graphics 

20 shown on the machine display. The game sounds are transmitted by one or more 
audio speakers mounted to the gaming machine. The speakers may be aimed in a 
frontal direction generally toward a player situated in front of the machine, or in a side 
ways direction generally perpendicular to the frontal direction. 

Gaming machines are typically situated in noisy environments such as casinos, 

25 race tracks, and other gaming establishments. The ambient noise produced by such 
environments may interfere with the entertaining game sounds played by the gaming 
machines. The interference from the ambient noise may degrade and make it difficult 
to hear the game sounds. Although a gaming operator may compensate for the 
ambient noise by increasing the machine's sound volume, the volume if too loud may 

30 annoy the player and others nearby and may exacerbate, instead of alleviate, the 
problem of ambient noise. 
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Accordingly, a need exists for a gaming machine that effectively enhances its 
game sounds by minimizing interference from ambient noise produced by the 
surrounding environment. 

SUMMARY OF THE INVENTION 
5 A gaming machine in a gaming establishment enhances its game sounds by 

attenuating ambient noise in the establishment. The gaming machine includes a 
microphone, processing circuitry, and an audio speaker. The microphone detects 
ambient noise and generates a noise signal from the sensed ambient noise. The 
processing circuitry generates an anti-noise signal from the noise signal and adds the 
10 anti-noise signal to a game sound signal generated by the gaming machine to produce 
an output signal. The audio speaker is driven with the output signal. 



BRIEF DESCRIPTION OF THE DRAWINGS 
The foregoing and other advantages of the invention will become apparent 
15 upon reading the following detailed description and upon reference to the drawings. 

FIG. 1 is an isometric view of a gaming machine embodying the present 
invention. 

FIG. 2 is a block diagram of a control system suitable for operating the 
gaming machine. 

20 FIG. 3 is a schematic diagram of an ambient noise attenuation system utilized 

by the gaming machine. 

While the invention is susceptible to various modifications and altemative 
forms, specific embodiments have been shown by way of example in the drawings 
and will be described in detail herein. It should be understood, however, that the 

25 invention is not intended to be limited to the particular forms disclosed. Rather, the 
invention is to cover all modifications, equivalents, and alternatives falling within the 
spirit and scope of the invention as defined by the appended claims. 

DESCRIPTION Of ILLUSTRATIVE EMBODIMENTS 

30 Turning now to the drawings, FIG. 1 depicts a gaming machine 10 embodying 

the present invention. The gaming machine 10 is operable to play a game of chance 
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such as mechanical or video slots, poker, blackjack, keno, or bingo. In response to a 
wager, a central processing unit (CPU) randomly selects a basic game outcome from a 
plurality of possible outcomes and visually represents the selected outcome on a 
display such as a video display 12, If the selected outcome corresponds to a winning 
5 outcome, the player is awarded a payout identified on a pay table for that winning 
outcome. 

One or more of the basic game outcomes may trigger a bonus feature. The 
bonus feature may be played on the video display 12 or a secondary mechanical or 
video bonus indicator distinct from the video display 12. If the bonus feature is 
10 played on the video display 1 2, the bonus feature may utilize the display images of the 
basic game (e.g., slot reels in a slot game) or may replace the basic game images with 
bonus-specific images. The bonus feature may be interactive and require a player to 
make one or more selections to earn bonus amounts. Also, the bonus feature may 
depict one or more animated events and award bonus amounts based on an outcome 
15 of the animated events. Upon completion of the bonus feature, the gaming machine 
shifts operation back to the basic game. 

The gaming machine 10 includes a plurality of push-buttons on a button panel 
14 for operating the gaming machine. In addition, a touch screen may be mounted by 
adhesive, tape, or the like over a front surface of the display 12. The touch screen 
20 contains soft touch keys denoted by graphics on the underlying display 12 and used to 
operate the gaming machine 10. The touch keys may be used to implement the same 
fimctions as the push-buttons, as well as additional functions depending upon the 
level of player interaction demanded by the game. A player can then enable a desired 
function either by touching the touch screen at an appropriate touch key or by 
25 pressing an appropriate push-button on the button panel 14. 

To enhance the entertainment value of the gaming machine 10, the gaming 
machine 10 plays entertaining game sounds coordinated with static and dynamic 
game images shown on the display 12. The game sounds are transmitted by one or 
more audio speakers 16 mounted to the machine cabinet. The speakers 16 preferably 
30 deliver the game sounds in stereo through a left channel speaker 16a and a right 
channel speaker 16b. The speakers 16 are preferably aimed in a frontal direction 
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generally toward a player situated in front of the machine 10, but may alternatively be 
aimed in a side ways direction generally perpendicular to the frontal direction. 

To allow the gaming machine 10 to enhance its game sounds by attenuating 
ambient noise in the gaming establishment, the gaming machine 10 includes one or 
5 more microphones 18 mounted to the cabinet. The microphones 18 preferably 
include a left microphone 18a (see FIG. 3) for detecting ambient noise at the left side 
of the machine and a right microphone 18b for detecting ambient noise at the right 
side of the machine. The microphones 18 generate analog noise signals from the 
sensed ambient noise. The noise signals are processed into anti-noise signals that are 

10 added to the game sounds prior to their transmission by the audio speakers 16. To 
prevent the game sounds from contributing to the anti-noise signals, the microphones 
1 8 and the audio speakers 16 are physically isolated from each other. 

FIG. 2 is a block diagram of a control system suitable for operating the 
gaming machine 10. The control system includes processing circuitry 19 with a 

15 microcontroller 20 and system memory 22. The memory 22 preferably comprises a 
removable flash memory and battery-backed random-access memory (RAM). The 
removable flash memory may be a compact flash storage medium and is used to store 
game-related data associated with the game of chance played on the gaming machine. 
The game-related data may, for example, include game code, math tables, a random 

20 number generator, and audiovisual resources (e.g., sounds and graphics). The player 
may select an amount to wager and other game play functions via the button panel 14 
or the touch screen 24. The wager amount is signaled to the microcontroller 20 by a 
coin/credit detector 26. In response to the wager, the microcontroller 20 executes the 
game code which, based on a randomly determined outcome, selectively accesses the 

25 audiovisual resources to be shown on the video display 12 and played through the 
audio speakers 16. If the outcome corresponds to a winning outcome typically 
identified on a pay table, the microcontroller 20 instructs a payoff mechanism 28 to 
award a payoff for that winning outcome to the player in the form of coins or credits. 
FIG. 3 is a schematic diagram of an ambient noise attenuation system utilized 

30 by the gaming machine. The system includes the microphones 18, the processing 
circuitry 19, and the audio speakers 16. Each of the microphones 18 detects ambient 
noise and generates a respective analog noise signal from the sensed ambient noise. 
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The left microphone 1 8a detects ambient noise at the left side of the machine, and the 
right microphone 18b detects ambient noise at the right side of the machine. Because 
the two microphones 18a and 18b may detect the same ambient noise albeit at slightly 
different times, the direction from which the ambient noise originates may be 
5 determined by considering (1) which microphone detects the noise first and (2) any 
time delay between when one microphone detects the noise and when the other 
microphone detects the same noise. 

The processing circuitry 19 generates a respective anti-noise signal from each 
noise signal and adds the anti-noise signal to a respective game sound signal 

10 generated by the gaming machine to produce an output signal. Specifically, the 
analog left and right noise signals are digitized by respective analog-to-digital 
converters 30a and 30b and fed to respective pairs of optimized filters 32a,c and 
32b,d. The filters 32a,b,c,d modify the frequency and phase content of the incoming 
digital noise signals to allow the sounds from the speakers to match (although 

1 5 inverted in phase) the sounds heard directly by the player. When the sounds from the 
speakers are combined at the player's ear(s) with the ambient noise from the 
surrounding environment, noise attenuation will result. The filters 32a,b,c,d optimize 
this attenuation over the range of audible frequencies. An adder 34a sums the filtered 
left noise signal from filter 32a and the filtered right noise signal from filter 32d to 

20 generate a left anti-noise signal. Similarly, an adder 34b sums the filtered right noise 
signal from filter 32b and the filtered left noise signal from filter 32c to generate a 
right anti-noise signal. 

The digital game sounds for the game conducted on the gaming machine are 
stored in a game sounds memory 36. The memory 36 may be considered to be part of 

25 the system memory 22 shown in FIG. 2. Because the game sounds are to be delivered 
in stereo to the audio speakers 16, the game sounds include left channel sounds to be 
delivered to the left speaker 16a and right channel sounds to be delivered to the right 
speaker 16b. Prior to delivery to the speakers 16, however, the left and right game 
sound signals are altered by the respective left and right anti-noise signals. 

30 Specifically, an adder 38a sums the left anti -noise signal and the left game sound 
signal to produce a digital left output signal. Similarly, an adder 38b sums the right 
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anti-noise signal and the right game sound signal to produce a digital right output 
signal. 

The digital left and right output signals are converted to respective analog 
output signals by respective digital-to-analog converters 40a and 40b. The analog left 
5 and right output signals, in turn, drive the respective left and right audio speakers 16a 
and 16b to play sounds in stereo. From the player's perspective, the player can better 
hear the game sounds over the ambient noise produced by the surrounding 
environment because the sounds from the speakers include an anti-noise component 
that attenuates or at least partially cancels the ambient noise. 
10 While the present invention has been described with reference to one or more 

particular embodiments, those skilled in the art will recognize that many changes may 
be made thereto without departing ft-om the spirit and scope of the present invention. 

For example, to further enhance its game sounds, the gaming machine may 
offer an onscreen volume control that allows a player to personally adjust the volume 
15 of game sounds played by the audio speakers 16. In particular, in response to 
pressing a touch screen key called "volume control" or the like, the display 12 may 
provide a continuous volume control as shown in FIG. 4a or a discrete volume control 
as shown in FIG. 4b. With respect to the continuous volume control in FIG. 4a, the 
player presses the left arrow to decrease volume and the right arrow to increase 
20 volume. With respect to the discrete volume control in FIG. 4b, the player presses 
one of the keys (e.g., low, normal, or high) to directly select a particular volume level. 
After setting the volume, the player may return to the main game screen by pressing a 
touch screen key called "return to game." In one embodiment, the volume control is 
disabled when there are no play credits on the credit meter. The player can only 
25 adjust the volume after loading play credits onto the credit meter, and the volume 
automatically returns to a "normal" level when the number of play credits on the 
credit meter returns to zero (e.g., because the player cashes out or loses all the 
credits). 

Each of these embodiments and obvious variations thereof is contemplated as 
30 falling within the spirit and scope of the claimed invention, which is set forth in the 
following claims: 
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ABSTRACT 

A gaming machine in a gaming establishment enhances its game sounds by 
attenuating ambient noise in the establishment. The gaming machine includes a 
microphone, processing circuitry, and an audio speaker. The microphone detects 
ambient noise and generates a noise signal from the sensed ambient noise. The 
processing circuitry generates an anti-noise signal from the noise signal and adds the 
anti-noise signal to a game sound signal generated by the gaming machine to produce 
an output signal. The audio speaker is driven with the output signal. 
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This is a decision on appeal under 35 U. S . C. § 13 4 from the final rejection of 
claims 1-8, all the claims pending in the application. 

The instant invention discloses an eye tracking method and apparatus that 
provides a new way to monitor the eye with respect to more than one coordinate 
system. An eye attitude monitor is combined with a head translatory position 
monitor in order to relate the eye translatory position as well as its attitude to 
an arbitrarily selected reference coordinate system. Appellant's specification 
{"Specification"), page 3. The term "attitude" means the angular rotations of an 
eye visual axis with respect to arbitrarily selected axes of an eye coordinate 
system. Specification, page 6. Eye attitude can mean up to three axes of rotation 
(pitch, roll, yaw) about an origin of an eye coordinate system. Specification, page 
4. A head attitude monitor is added to relate the attitude of the eye to the 
arbitrarily selected reference coordinate system. Specification, page 7. The eye 
tracking apparatus tracks the attitude of one or both eyes with respect to a head 
attached to a body. Specification, page 4. The origin of the eye coordinate system 
is fixed in relation to the origin of a head coordinate system. Specification, page 
2. The attitude of the head is monitored with respect to a selected first 
coordinate system such as the body. Specification, page 6, line 32, to page 7, line 
1. The monitors provide sensed signals to a computer. Specification, page 7. The 
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computer inputs the signals to perform eye-head coordinate transformations an\ 
provides a tracking or visual axis signal to a control device. Specification, 
8. The control device produces a signal that may be used for many purposes 
including positioning an image artifact and target acquisition for controlling a 
projectile. Specification, page 8. 

Appellant's independent claim 1, reproduced below, is representative of the 
invention : 



1. Apparatus, comprising: 



an eye monitor, responsive to an eye direction, for providing an eye direction 
signal with respect to an associated head coordinate system; 

a head translatory position monitor, responsive to a translatory position 
associated with a head translating with respect to a reference coordinate system, 
for providing a head translatory position signal; 

a signal processor, responsive to the eye direction signal and the head 
translatory position signal, for providing the eye direction signal referenced to 
the reference coordinate system with respect to both head translatory position and 
eye direction; and 

*2 a control, responsive to the eye direction signal referenced to the reference 
coordinate signal, for providing a control signal. 

In rejecting Appellant's claims, the Examiner relies on two references: 



Lewis 4,028,725 Jun . 7, 1977 

Beckman 5,383,990 Feb. 14, 1995 

(filed Apr. 23, 1993) 

Claims 1-8 stand rejected under 35 U.S. C. § 103 as obvious over Lewis and 
Beckman. Rather than repeat the arguments of Appellant and Examiner, we refer the 
reader to the Appellant's Briefs [FNl] and Examiner's Answer [FN2] for the 
respective details thereof. 



OPINION 



With full consideration being given the subject matter on appeal, the Examiner's 
rejection and the arguments of Appellant and Examiner, for the reasons stated 
infra, we will reverse the Examiner's rejection of claims 1-8 under 35 U.S.C. § 
103 as obvious over Lewis and Beckman. 

In rejecting claims under 35 U.S.C. § 103 , the Examiner bears the initial burden 
of establishing a prima facie case of obviousness. In re Oetiker, 977 F.2d 1443, 
1445, 24 USPQ2d 1443, 1444 (Fed. Cir. 1992) . See also In re Piasecki, 745 F . 2d 
1468, 1471-72, 223 USPQ 785, 788 (Fed Cir. 1984) ) . The Examiner can satisfy this 
burden only by showing some objective teaching in the prior art or that knowledge 
generally available to one of ordinary skill in the art would lead that individual 
to combine the relevant teachings of the references . In re Fine, 837 F.2 , 
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1074. 5 USPQ2d 1596, 1598 . Only if this initial burden is met does the burden of 
coming forward with evidence or argument shift to the Appellant. See Oetiker, 977 
F.2d at 1445, 24 USPQ2d at 1444 . See also Piasecki. 745 F.2d at 1472, 223 USPQ at 
788 ("After a prima facie case of obviousness has been established, the burden of 
going forward shifts to the applicant.") . If the examiner fails to establish a 
prima facie case, the rejection is improper and accordingly merits reversal. In re 
Fine, 837 F.2d at 1074, 5 USPQ2d at 1598 . 

An obviousness analysis commences with a review and consideration of all the 
pertinent evidence and arguments. See Oetiker, 977 F.2d at 1445, 24 USPQ2d at 1444 
("In reviewing the examiner's decision on appeal, the Board must necessarily weigh 
all of the evidence and argument.") . Accordingly, we now consider the claims on 
appeal . 

*3 In traversing the Examiner's rejection of the claims, the Appellant first 
argues that Beckman only discloses the monitoring of head attitude and actually 
teaches the suppression of the translatory position information from a head sensor. 
Brief at page 6. Next, Appellant asserts that there is no motivation to use sensed 
head translations with eye monitoring to be found in Lewis or Beckman either alone 
or in combination. Appellant argues that "[t]he speculations of the Examiner with 
regard to providing greater accuracy and enhanced control by using head 
translations do not come from Lewis or Beckman but from the Examiner." Brief at 
page 6. Additionally, Appellant asserts that Beckman and Lewis teach sensing head 
attitude, not head position. Brief at page 9. Finally, Appellant asserts that 
neither Lewis nor Beckman enables the signal processing carried out by the claimed 
signal processor. Brief at page 9. 

The Examiner maintains that Lewis teaches an eye monitor, position monitor, 
signal processor and control. Examiner's Answer at page 3. However, the Examiner 
looks to the Beckman reference for the teaching of head translational movement and 
asserts that it would have been obvious to one having ordinary skill in the art to 
utilize the Beckman method for sensing both the translational and angular movements 
of the traveler's head in the monitoring system taught by Lewis to provide an 
accurate virtual image of a scene surrounding a vehicle because a virtual reality 
control system would sense the position and orientation of the traveler's head and 
adjust the projection parameters to maintain the illusion that the traveler is 
immersed in a real scene. Examiner's Answer at page 4. 

We find that Lewis enables a means of coordinating the movement or control of a 
remote sensor with the movement of the remote observer's head or eyes. See Lewis, 
column 1, lines 23-26. Lewis teaches a high resolution vision system in which 
remotely located sensors controlled by head and eye tracking means generate signals 
that are transmitted to signal processing means on the helmet to produce a display 
image having a wide field of view that is maintained on the operator's line of 
sight. See Lewis, column 1, lines 10-13, Beckman teaches a virtual reality flight 
control system having six degrees of freedom of acceleration or velocity control. 
Beckman, column 4, lines 30-35. 

However, we find no objective teaching in either Lewis or Beckman that would lead 
one of ordinary skill in the art to combine the references. Lewis relates to the 
sensing of images outside an actual aircraft and addresses the problem of remotely 
sensing and displaying images within a pilot's focus. Consequently, Lewis' 
reference system merely involves the pilot's line-of -sight (LOS). Beckman involves 
a virtual reality flight control system and addresses the problem of flight 
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simulation in outer space. Therefore, Beckman uses six degrees of freedom in a more 
complicated reference coordinate system that permits greater combinations of 
translations and rotations. Beckman and Lewis are directed to disparate teachings 
which address different problems and we find no reason or suggestion in either 
prior art reference to enable their combination in this obviousness analysis. We 
conclude therefore that the Examiner has failed to establish a prima facie case of 
obviousness . 

*4 When an obviousness determination is based on multiple prior art references, 
there must be a showing of some "teaching, suggestion, or reason" to combine the 
references. Winner Int ' 1 Royalty Corp. v. Wang, 202 F,3d 1340, 1348, 53 USPQ2d 
1580, 1586 (Fed. Cir.) cert, denied, 530 U.S. 1238 (2000) . The Federal Circuit 
further instructs that "[t]he mere fact that the prior art may be modified in the 
manner suggested by the Examiner does not make the modification obvious unless the 
prior art suggested the desirability of the modification." In re Fritch, 972 F.2d 
1260, 1266 n.l4, 23 USPQ2d 1780, 1783- 84 n.l4 (Fed. Cir. 1992) , citing In re 
Gordon, 733 F.2d 900, 902, 221 USPQ 1125, 1127 (Fed. Cir. 1984) . It is further 
established that "such a suggestion may come from the nature of the problem to be 
solved, leading inventors to look to references relating to possible solutions to 
that problem." Pro-Mold & Tool Co. v. Great Lakes Plastics, Inc., 75 F . 3d 1568, 
1573, 37 USPQ2d 1626, 1630 (Fed. Cir. 1996) , citing In re Rinehart, 531 F.2d 1048, 
1054, 189 USPQ 143, 149 (CCPA 1976) (considering the problem to be solved in a 
determination of obviousness) . The Federal Circuit reasons in Para -Ordnance Mf g . 
Inc. V. SGS Importers Int ' 1 Inc., 73 F.3d 1085, 1088-89, 37 USPQ2d 1237, 1239-40 
(Fed. Cir. 1995) , cert, denied, 519 U.S. 822 (1996) that for the determination of 
obviousness, the court must answer whether one of ordinary skill in the art who 
sets out to solve the problem and who had before him in his workshop the prior art, 
would have been reasonably expected to use the solution that is claimed by the 
Appellant. However, " [o] bviousness may not be established using hindsight or in 
view of the teachings or suggestions of the invention." Para-Ordnance, 73 F.3d at 
1087, 37 USPQ2d at 1239, citing W.L. Gore & Assocs . , Inc. v. Garlock Inc., 721 F.2d 
1540, 1548, 220 USPQ 303, 309 (Fed. Cir. 1983) , cert, denied, 469 U.S. 851 (1984) . 
In addition, our reviewing court requires the Patent and Trademark Office to make 
specific findings on a suggestion to combine prior art references. In re Dembiczak, 
175 F.3d 994, 1000-01, 50 USPQ2d 1614, 1617-19 (Fed. Cir. 1999) . "The combination 
of elements from non- analogous sources, in a manner that reconstructs the 
applicant's invention only with the benefit of hindsight, is insufficient to 
present a prima facie case of obviousness." Oetiker, 977 F.2d at 1445, 24 USPQ2d at 
1446. 

*5 Based on the evidence and arguments presented, and the pertinent law in this 
matter, we find that the Examiner has failed to establish a prima facie case of 
unpatentability with respect to claims 1-8. Accordingly, we reverse the Examiner's 
rejections of claims 1-8 as unpatentable over Lewis and Beckman. 



REVERSED 

BOARD OF PATENT APPEALS AND INTERFERENCES 



MICHAEL R. FLEMING 
Administrative Patent Judge 
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KENNETH W. HAIRSTON 
Administrative Patent Judge 
ANITA PELLMAN GROSS 
Administrative Patent Judge 

FNl . Appellant filed an Appeal Brief ("Brief") on April 30, 1998. In response to 
the Examiner's Answer, Appellant filed a Reply Brief on August 27, 1998. 

FN2. The Examiner, in response to Appellant's Brief, filed an Examiner's Answer ( 
June 24, 1998. 

2002 WL 1801466 (Bd.Pat.App & Interf.) 
END OF DOCUMENT 
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